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FOREST RESEARCH IN INDIA, 

1935-36. 

FAHT L-THE FOREST RESEARCH INSTITUTE. 


CHAPTER I.— GENERAL REVIEW. 

Work was continued in accordance with the sanctioned programme. 
A large number of day to day enquiries which were received during the 
year were also attended to. 

A detailed programme of work in each of the Branches for the three 
years 1930-39 was drawn up at the Institute and sent to the provinces 
for BuggestionQ. This programme, as fin.ally approved, has been sent 
to Prc.ss since the dose of the year. Every dfort has been made lo 
include problems of most importance to the Eorest departments in the 
provinces and thus tq maintain the closest co-operation ulth thenn 
It is hardly necessary to emphasize again, as was done by the Board of 
Forestry, that advancement of Forestry in India depended to a very 
large extent on the co-operation between the Provinces and the Forest 
Research Institute. 

During the year His Excellency the Governor of the United Provinces 
' and the Hon’ble Sir Girja Shankar Bajpai visited the Institute, There 
was a largo number of other visitoxn also and it might be mentioned 
that the representatives of the Gramophone Co., Ltd,, Dmn Dura, who 
also paid a visit oolniowledged their appreciation of the valiiahlo advice 
and assistance given and stated that they came away with a great deal 
of information which they felt sure would he of great use to them 'in the 
mamifacture of gramophone and -wireless cabinets, • ‘ ' 

SikicuUurql Branch . — ^Experimental work at Debra Dun has been 
seriously set back by repeated frost damage drawing addiiional atton- ■ 
tion to the fact that frost is clearly a factor wliicli must taken, into 
.'account in forest management in tbiB part of the, country. Useful 
progi'css, however, continuea to bo made in several lines, especially; on 
.the subject of thinning investigations and the connected -qiiestion. of 
the practicability and advisability of pruning in plantations., 

- Tlie regeneration and management of moist tiopical forests continues 
to receive special attention, This is a subject which can drily he studied 
on lour in collaboration with Provincial research and territorial officers 

* i ■ I 



but in which there is room and demand for progress. The Silviculturist 
made an unofScial visit to Malaya in this connection. 

The Statistical staff was largely occupied in routine work which 
included the compilation and publication of stand tables for chir pine 
and volume tables for sissu which should be useful in several provinces. 
The subject of thickness of sapwood and its rate of conversion to hard- 
wood has come into prominence of late and a special study was made 
on deodar during the year. 

A start has been made on the much needed modem text-book on 
Indian Silviculture and Silvicultural Systems. The chapters on the 
latter subject have been completed by the Inspector Gleneral of Forests, 
and the Silviculturist expects to complete the rest by October 1936. 

Botanical Branch. — The study of the Indian species of Terminalia 
of the section Peniaptera has been completed and a draft report with 
illustrations is in the course of preparation. The systematic study of 
the Dipterocarpaceae was also continued during the year. A paper on 
some Indian and Burmese Dillenias was published and a paper on a 
new genus of the Cormaraceae was completed and sent for publication. 
Two further papers, one on the genus Psilolum in India and another 
dealing with recently introduced or otherwise imperfectly known plants 
from the Upper Gangetic Plain were published. 

During the year 2,636 specimens received from various sources were 
incorporated in the heebarium and 689 specimens were distributed to 
various herbaria on an exchange basis. An increasin^y large number 
of specimens (1629) sent in by forest ofideers and others feom aU over 
India were identified and advice on technical botanical matters given. 
Numerous additions were made to the Botanical Garden and the 
Arboretum both of which are making good progress. As usual con- 
siderable quantities of seed have been supplied to enquirers and institu- 
tions in various parts of the world. 

The draft report on the Avork done during the last few years in con- 
nection with the investigation on the shisham root disease in the Pun- 
jab plantations and in the forests of the United Provinces has been 
completed. The problem of the Gmelina arborea die-back disease in 
the New Forest area has been investigated. Grudina arborea plants 
' have been inoculated with a GoniotJiecium sp., isolated from the diseased 
shoots of the plants with no useful resulte. Much progress has been 
made in the investigation of Various parasitic rusts. Investigation of; 
Peridermium himalayense on the stem of Pinus longifolia has been 
completed. A large number of inoculation experiments have been 
conducted in coimection with the investigations on various other rustd', 
on coniferous and broad-leaved species. Studies -in coimection with 
the wood-rotting properties and pathogenic behaviour of fungi occuir- 
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ing on important timber trees bave been continued and nnmerouB 
inocnlation experiments done on pines and deodar in the Cliakrata 
forests. 

Entomological Branch . — ^Tbe investigation of tbe seasonal history 
of the cZtomp bug, Urostglis 'pvnctigera, was completed and a cheap and 
simple method of control by spraying was devised for immediate applica- 
tion in plantations in North Bengal. 

The biology of 161 species of hymenopterous and dipterous parasites 
■was published as a first step in the utilisation of these natural agencies 
in the biological control of insect pests. 

Successful work was done on the prevention of borer attack in newly 
felled logs and converted timber. The pests of plywood factories were 
investigated and remedies wore found which enable the Indian made 
tea chest to bo put on the market with a guarantee of immunity from 
borer damage. 

Economic Branch.— THhc teak grading nilcs prepared during the 
previous year were issued in the form of a small pocket-book ciilrly in 
1936 and it now remains to be seen whether the buyers and sellers of 
teak, squares will profit by this new venture and ^vill give the rules a 
fait trial. 

Considerable progress was made during the year under review with 
the exploitation of the new' wood preservative Ascu. The North West- 
ern Eailway had 10,000 softwood sleepers treated with the preserva- 
tive for a durability trial. The total cost of the treatment (including 
an extra anti-splitting treatment, depreciation, handling and labour 
charges) amounted to 7 annas 4 pies per B: 6. sleeper. The coirespond- 
ing cost of their present creosoto-crudo oil treatment is just over 1 rupee, 
so that a saving of 50 per cent at least can bo anticipated if the now 
treatment is adopted. 

A most welcome' advance was also seen in the use of treated wooden 
poles for h 3 'dro-cIectric transmission linos. Several Indian States 
w'cre also interested in the possibility of extending the uses of wood by 
using Ascu and some have already installed and started to use the new 
type of pressure plant designed by the Forest Eesearch Institute. 

Six Ascu pressure plants came into operation during the year and 
at least 10 others will be in operation in different parts of India during 
the next few mouths. • < » ' 

.Another important feature of tbe year’s work was the establishment 
of definite relations bctw'cen the Forest Eescuroh Institute and' the paper 
mills of India. The paper mills have now allotted to Debra Dun Certain 
definite items of research and have shown their appreciation of the work 
being done in the Paper Palp Section by subscribing to the funds of the 
Institute. Tliis gesture on the part of the mills is much appreciated 
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and is indicative of a closer co-operation Ijetvreen research o£&cers and 
the trade which will, it is hoped, be followed in other spheres. 

The Seasoning Section made steady progress with the improvement 
of the new furnace kiln and it is now possible to say that a 3^ of this 
type can be built in this coimtiy for less than Rs. 2,000 and since the 
Triin is easy to operate and cheap to run it is expected that it will be 
popular with small cabinet and furniture makers. The Seasoning 
Section also evolved a new type of electric moisture metre which can 
be made for about Bs. 150 against imported instruments of this kind 
which usually cost Bs. 800 or more. 

The Forest Economist toured in Calcutta in January 1936. One 
of the main objects of the tour was to try and persuade some firm to 
start a pljrwood mill in Calcutta. The returns will probably be small 
to start with, but it is beyond question that plywood is foremost amongst 
the most popular constructional materials of the present day and t^t 
any one making a sound beginning now will reap the benefit in ample 
measure in the not far distant future. 

Chemical Branch. — ^During the year under report the work on the 
examination of Derris species and other plants likely to have insecticidal 
properties was continued. Analysb of further sample of Derris eUiptica 
from different localities of Assam showed that Dermis roots of overage 
quality, containing about 2*5 per cent, of rotenone, the active principle, 
are avafiable in certain areas of that province. To establish a regular 
trade in this important insecticide the present supply from naturaly grow- 
ing Derris elliptica will have to be considerably increased by cultivation 
of suitable strain m localities where this species is indigenous. Search 
for rotenone and allied insecticidal bodies in other species of plants, 
has not met with success. Enquiries were made regarding commercial 
possibilities and probable demand for Laurinacea fat as a source of 
lauric acid which is in considerable demand on account of its being used 
in the preparation of sodium lauryl sulphate, a new t 3 ^e of detergent 
superior to ordinary soap in many respects. The replies received shoW" 
fid that there is a ready market for it, one firm e:^res8ed the opinion that 
their demand would be about 6 to 10 tons of the fat per month. En- 
quiries have been instituted to ascertain how much of the seeds of Jictino- 
daphne apd lAtsaca species are at present available and how the present 
supply can be augmented. A glucosidc has been isolated from the 
leaves of Vitex negundo which is probably re^onsible for the physio- 
logical properties of the leaves. Its pharmacology is being studied. 

^‘.9' was deputed by the Government of India to attend 

the Brit^ Empire Forestry Conference in South ‘Africa and during his 
absence Dr. Beeson was in charge of the current duties of the Inspector 
General of Forests and President. 
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OHAPTEB TI.-SILVIGULTURE BKANCH. 

I.~EXPERIMENTAL SILVICULTURE. 

(i) Genebai.. 

( 

Tie following publications dealing with Experimental results obtain- 
ed at the New Forest were published during 1936-3G : — 

}. A stand table for sal evenaged high forest and coppice. 

2, Dajnage hy Frost at New Forest. 

Preluninary Survey of the Forest Types of India and Burma has 
been passed and should appear very shortly. 

The revision of Forest Bulletin No. 41 (“A note on the weights of 
seeds ”) has not yet been issued as it has been considered advisable to 
include additional information necessitating extensive revision of the 
dfaft prepared Inst year. 

(ii) Natural RRgbneration. 

The study of annual seed production and fertility of individual 
Anogeissus latifolia trees (Experiment No. 44) was continued for the 
Sth year. All trees except one produced a good crop of seed. 

Seed crop from individual trees of Shorea robu.sta, Termimlia tomen- 
4osa and Pirns longifolia were also recorded, This was a good seed 
year for Shorea robusta but the other two species produced very little 
seed. 


(iii) Ikyeshgaiton on Seeds. 

(а) Seed ledghmenis and germination tests.— During the year under 
report 162 Aveighments wore made including 8 new species, and germina- 
tion tests for 130 species Avere recorded. The data Avill be incorporated 
in the rcAdsed Forest Bulletin 41. 

(б) Effcdt of size of seed on germination and grmoth of seedlings . — 
The experiment (No. 57) was repeated with Terminalia ehebnla. Seeds 
were graded into 4 diameter classes, from O-C" to 0*9", and at the end 
of the 1st groAving season, it vras found that the bigger the seed the 
)>etter t)ic result as regards germination and height groAvth, thus con- 
firming the previous year’s conclusions, 

(c) Seed storage. — ^Nine species were added for storage during the 
year. 
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After 3 years* storage in sealed tins seeds of Acacia catechu failed 
to germinate and tliose of liombax malabaricum shewed only 1 per cent, 
germination as compared with 2 per cent, and 37 per cent, after 2 years. 

Seeds of Schldchera trijuga, stored for 3 years in sealed tins and 
gunny bags, failed to germinate in cither case having given 19 per cent, 
and 2 per cent, germination after 2 years. Melia azedarach seeds, stored 
for the same period in gunny hags also failed to germinate, but those 
kept in sealed tins shewed G8 per cent, germination after the same 
period of storage — ^practically the same figure as after 2 years. 

Seeds of Dalbergia latifolia, GhieJerassia tabularis, Tcminalia chebula 
and Acacia moicsta, stored in gunny bags for 2 years, shewed a germina- 
tion per cent, of 0, 0, 0*7 and 4, whereas stored in sealed tins for the same 
period they shewed a germination per cent, of 0, 0, 0*3 and 15 respec- 
tively. A. modesta shewed 22 per cent, germination after a year’s 
storage in gunny bags, and Temiinalia arjmxa shewed 49 per cent, 
germination after 2 j’ears* storage in this way. 

Seeds of Acacia catechu Avith an initial germination capacity of 56 
per cent., stored in 1934 in a sealed tin, dropped to 14 per cent, germina- 
tion after a year. 


(iv) Investigatiox on Sbedi-ings. 

The morphological seedling studies ns reproduced in Troup’s Silvi- 
culture of Indian Trees were completed for the following 9 species : — 

Eugenia ulilis, Pynts pashia, Pterocarpus macrocarpus, SeJmna loaUi- 
chii, Swintonia Jloribunda, Stephegync diversifolia, Temiinalia oliveri, 
Turpinia pomifera and Vatcria indica. 

13 other species as mentioned bdow were partly studied : — 

Anisoptera glabra, Alseodaplme oivdcni, Perris robusta, Diospyros 
tomentosa, Ficus glomerata, Lagerslroemia parvijlora, LopJio- 
petalum fimbriatum, Olax scandens, Olca cuspidata, .Phoebe 
hainesiana, Sapium baccatum, Stcrcospcrmwn xylocarpum and 
Vitex peduncularis, 

(v) Investigations on Trees and Grots. 

i 

(a) Seasonal course of height grmvth. — ^The investigation was con- 
tinued for 12 common Indian species. , 

(5) Phenological data. — Observations were continued on 13 species. 
Prehminaiy compilation was done last year, and it is hoped to issue a 
note on the subject before long. Collaboration of the Provincial Silvi- 
culturists has been successfully invited. 
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' (c) Micrittiinc6 of individual characters. — ^The two experimental 
plots, planted up with seedlings raised from seeds of figured and un- 
figured parent trees of Terminalia cremlala are fully stocked and pro- 
mising. Two more Pbius longifolia plots were added during the year 
for determining whether high resin yielding capacity is a hereditary 
character or not. 

(d) InherUaivao of climatic race characters. — The All India teak seed 
experiment dealing with 11 origins is still under observation but the 
majority of the plants were killed back by frost, and it appears that the 
long term plots ^vill bo difficult or impossible to maintain at Debra Dun. 
Difference in appearance of the bark and the colour of foliage between 
the Burma and local origins of Acacia cateclnt still persists, as reported 
last year, 

(e) InJicrilance of physiological race characters. — ^Tho small planta- 
tions of Butea and Schleichera forms, reported to behave differently 
under lac culture, were again frosted but some of the trees are nearly 
big enough for the further stages of the investigation. 

(/) Soil quality class indicators. — ^The quadrats in plantations of 
different important species in the Demonstration Area were continued 
and mapping done as usual. , 

{g) Congestion in bamboo clumps. — ^During the rains of 1935 two 
different treatments, namely topping and stripping of now culms, were 
applied to selected clumps in the Experimental garden to study their 
effects on congestion in the clumps of Dcndrocalamus strictus. It is 
too early yet to draw any conclusions. 

(h) Root competition. — The investigation in sal and chir was con-* 
tinned, and now ejqpcriments laid out with Cedrcla toona, Phoebe lanceo- 
late and Roloptdea inlegrifolia. 

The 1932 experiment with Cedrda toona was closed after 2 seasons 
as trencliing had no effect on the plants and iron-sheeting aroimd the 
plants did more harm than good. There was no significant difference 
between trenching and control plants but a marked difference Avith iron- 
sheeting. ■ 

The 1933 experiment with teak (C. 19) was concluded on account 
of damage by frost. After 2 seasons the trenching at a distance of 8' 
from the plant gave the best results, and that at 4' the worst. There 
was practically no difference between the untrcnched control and the 
trenching at a distance of 6'. 

{i) Thinnings in young plantations. — 5 sets of experiments in re** 
plicated series have been laid out in the young pine plantation' in the 
Demonstration Area where the rapid rate of growth promises interest- 
ing results in a few years’ time. 
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{j) Pruning versus natural cleaning. — The experiment laid out in 
chir last year is being maintained and a new set, mainly dealing with 
frost-caused forking, laid out in sal, 

(k) Tioist in Pinus longifolia. — The experiment of inducing twist 
in 1926 chir plantations is being continued. Trees felled last year have 
been examined for twist and results will be published in due course. 

Chir plants raised from X-ray treated seeds are progressing. 

(vi) Artificial Regeneration. 

Weather conditions affecting the results obtained were as foUows : — 

The 1934. monsoon arrived early, on the 17th June, and rains were 
regular up to September. The following cold weather was marked by a 
fairly good rainfall, but a very severe frost occurred during January 
1935 resulting in heavy casualties in teak, sal, rosewood, sain and other 
broad leaved species. In 1936, the monsoon appeared rather late, the 
first showers falling on the 2nd July. Rains, however, were more or 
less continuous up to the 21st September. A spell of dry weather fol- 
lowed thereafter and there was practically no rain up to the beginning 
of February 1936, when some of cold weather planting was done. The 
first frost occurred on the 15th December 1935. It was only severe 
for the first night or two. However last year’s coppice shoots of teak, 
sal, Terminalia tomentosa, AHina, etc., were not hard enough to with- 
stand this relatively light frost. 

(a) lAne soioings. — ^The follo^ving species were tried in shade as well 
as in the open in 1936 : — 

Roloptelea integrifolia, Lagerslroemia parvijlora, Hymenadiclyon 
excelsum, Schldchera triguga, Terminalia atjuna, T. paniculafa 
and Machilus ganiblii ; of these Schldchera, Machilus and T. 
paniculata did not germinate, but others were quite success- 
ful. Plants were slightly frosted during the cold weather of 
1936-36. 

(b) Rains entire planting in the open, — ^The following species were 
tried in 1936. The survival percent, at the end of the year is given in 
brackets. 

Bosiadlia serrata (8), Diospyros tomentosa (78), Cedrelft toona (61), 
Oordia piyxa (84) and Terminalia paniculata (56). 

As regards the planting in 1934, the following are the survival per- 
cent. at the end of the Ist and 2nd growing seasons respectively : — 

Lagerstrpemia jlos-reginae (99-15), Terminalia arjuna (79-60), 
Oedrela toona (75-0), Malhius philippinensis (63-0), and Pteros- 
permum acerifolium (97-0). The last three spepies mentioued 



above died wboksnlc during the lioi weather of 1935. The 
first 2 species were frosted during the following cold ^t'cttthea:. 

(c) JRains erdira jphniing in cleared lives . — The following species 
wore put out in 1935, the surrival percent, at the end of the year being 
given in brackets. 

For the species tried in 1934, the following results indicate the sur- 
vival percent, at the end of the Jst and 2nd growing seasons xospectivciy. 
Cedrela (omw (69-25), Zagentromia flos^regime (100-73), Malloim 
pJnlippivcnBis (83-66), Pterospemmm acerifoliitni (91-81) and Bcliima 
waVichii (13-m7). For no nssignnblo reason, the Inst mentioned species 
will not grow w’cll under any conditions tried. 

(d) tJ^ivicr entire planting in the open and cleared lines . — TIic survival 
percentages fdr species put out in cleared lines during 1932-33 cold 
weather for the 1st, 2nd and 3rd seasons respectively were : — 

Malhlus pMlipphcnsis (46, 43, 42), Litsaea polyaiitha (29, 19, 19) 
and Lannea grawlis (76, 75, 76). 

The species put out in the open as well ns in cleared lines in January 
1935 ns mentioned in last year’s report were all Icillcd by frost shortly 
after they were planted. 

(e) Winter slump planting hi the open and in cleared lines . — The 
survival percentage of Bauliinia vaiiegala and B. rclusa, which were 
tried in cleared lines in January 1933, was 74,71 and 71, and 76,59 and 
GO at the end of the Ist, 2nd and 3rd growing scasoxLs respectively. 

The following species wore put out in January 1934 and their sui-vival 
percentage at the end of the 1st and 2nd growing seasons is given ngninsfc 
each species i—Of/pmizflr dalbergioidcs (24-22), Stcrcospcrmum sttavcolcns 
(89‘92), Udiis ielranda (51-23), Cedrela toona (38-25). 

Ougeinia dalhergioides was also tried in cleared lines in January 
1934 and the survival percentage at the end of the Isfc and 2nd growing 
seasons was 21 and 16 respcolively. 

Of the 7 species put out in the open in January 1935, the following 
survived, the survival percentage at the end of the year is as shown : — 
Acacia caUrht (3), Acacia medesta (4) and Prosopis julijlora (14). Other 
species wore all killed hy frost soon after planting. 

The following species were planted in cleared liuc.s in January 1935 
and their survival percentage at the end of the year is given in brackets 
against each species : — 

Prosopis julijlora (20), Chicl-rassia iabularis (14) Acacia nwdesta (7), 
Pferospermum acerifoUmi (8), Acacia cafechu, JAtsaea 2)olyaviha^ 
Chhroxylo7i sioielcnia and Trmia nndijlora (nil). 
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(/) Bains slump planting in ffie open. — With species tried ia 1934 
the following results were obtained at the end of the second growing 
season, the figures in brackets giving the survival percent, at the end 
of the 1st and 2nd seasons respcciively : — 

Olea glandulifera (60-0), Cassia siamea (86-4), Stereospermum sua- 
veolens (stumps 99-100) and CJiloroxylon swietenia (83-51) ; 
Mallotus pkUippinensis (98-49) in one case and (76-nt7) in an- 
other, Terminalia chehula (85-50) and Prosopis julijlora (79- 
57). Root sections of Stereospermum tried tmder the same 
conditions shewed 98 and 94 per cent, survival. 

The species put out during the rains of 1935 are mentioned below 
with their survival percent, at the end of the year mentioned in brac- 
kets : — 

Lagerstroemia jlos^eginae (100), Pongamia glabra (100), Terminalia 
ckebula (100), BauTiinia purpurea (96), Juglans regia (95), 
Grcvillea robusta (92), Prosopis spidgera (90), Boswellia serrata 
(38), Terminalia myriocarpa (12) and Terminalia arjuna (4). 

{g) Bains stump planting in cleared lines. — ^The two species put out 
in 1934 showed the following survival percent, at the end of the 1st and 
2nd seasons respectively : — 

1 

Mallotus pliilippinensis (89-74), and PJioebe Tiainesiana (70-9). 

The following species were tried in 1935, their survival percent, at 
the end of the season being given in brackets : — Lagerstroemia flos- 
reginae (100), Pongamia glabra (98), Terminalia citrina (74), Bauhinia 
purpurea (70), Juglans regia (45), Gfrevillea robusta (55), Swietenia macro- 
pliyUa (44), Prosopis spidgera (36), Terminalia myriocarpa (6) and Cana-’ 
rium bengalensis (13). 

{h) Storage of slumps before planting. — The 1934 experiment with 
teak stumps stored on a cement floor for 0, 4, 8, 13 and 20 days showed 
the following survival percent, at the end of the 2nd season : 78, 76, 
62, 42 and 8 with correspondiug average heights of SO-S", 30*2", 29'6'', 
23-7" and 21-0". 

In 1935, Acacia catechu and Eugenia jambolana were tried under 
similar conditions. 

Acacia catechu. — 250 stumps of different diameters prepared on the 
20th July 1935 were planted out in comparable sets of 50 stumps after 
storage up to 13 days in moist sacldng under a thatch shelter. Rain 
was more nr less continuous during the whole period of storage. At 
the end of the growing season the survival percent, was 60, 50, 42, 38 
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and 26 witli corresponding average heigliis 12-2'', 11 •7", lO'S", G*?" and 
G'S" for stumps stored for 0, 4, 7, 10 and 13 days respectively. 

Eugenia jamholana. — ^Thc nuinber of stumps and tlic initial treat- 
ment were the same as for A. catechu ahove, except that the stumps 
vrcrc prepared on the 21st July 1936. At the end of the grooving season 
the survival percent, was 92, 98, 98, 98 and 96 with corresponding average 
heights S'G", S’G'', S-G", 3-3" and 3*3" for stumps stored for 0, 4, 7, 10 
and 13 days respectively. This indicates n hardiness even surpassing 
that of tealv, 

(») Early planting of stumps mtlmit irrigalion. — ^The fortnightly 
planting of t<Jak stumps was started from 15th January 1935 in the open 
and from 31st Januarj’ 1935 in cleared lines under shade, the last date 
of planting being 11th July 1935 for the former and the 26th July 1935 
for the latter. The survival percent, after one growing season was nil 
upto the 9th set (raid January to mid May) and 4, 36, 100 and 100 with 
corresponding average heights D-O", 5-8", 7*7" and 5-0" for the rest of 
the sets (end Slay to mid July) planted in the open. The survival 
percent, figures for the cleared lines in shade arc 20, 12, 12, 12, 1 6 , nil, 
nil, 12, 32, 60, 100, 100 and 92 with correjsponding average heights 
5-8% B-O", n-O". 5-7", 5-8", ml, nil, 5-7% 3-6", 5-3", 64", 4-1" and 2-9". 
The value of tlic shade is clearly brought out but the sur'cdvals are too 
few for practical purposes. It would appear from the above figures that 
toaJc stumps planted one week before the break of rains give the best 
result, the optimum period extending upto one week after the rains have 
set in. 

(g) Co?nparison of nursery stocTc and natural seedlings. — ^Thc survival 
percent, of Eugenia jambolana originally grown in the nurserj* and plant- 
ed out in 1932 has fallen from 90 to 60 in font growing seasons whilst 
that of natural seedlings planted out the same time varied from 93 
to 43. There was no appreciable difference in heights between the two 
sets. 

The exiieriment u'ns repeated with Eugenia jamVolana in 1935 and 
the survival percent, at the end of the 1st season was 96 both for forest 
and nursery grown seedlings, and there was no significant difference 
in their heights. 

(k) Omnparison of nursery and forest stunips,~Tbo forest stump 
percent, of Eugenia, jamhohna put out in 1933 continues to indicate a 
superiority over nursery grown stumps, survivals now being 76 and 92 
per cent, respectively. ' 

t i 

Bauliinia variegata was tried in 1935 under this experiment and the 
survival percent, at the end of the year was 94 for nursorj' grown stumps 
and 86 for forest stumps, average heights being 8*1" and 8*0" respec- 
tively. 
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(Q Oompamon of sowings, transplants and sium 2 )s . — Tlie foUo’wing 
tabular statement summarises tbe condition of different species put out 
from 1932 to date : — 
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(m) Araucaria plantation'^. — The Araucaria, cunninffhamii plantation 
ia pi'omiping and has attained a maximum height of in i years. 

The survivals in the. .small plantation of A. hidmVn have re.nchcd a 
maximum licigljt of lO'-o" in 6 years, and arc doing well, 

■i 

(vii) NunsKuy Work. 

The seed c.roi^ on tiec.s in the Dim valley was fairly good during tiic 
year. As usual, stock was raised for voriou.s species for use in the 
Exjieriinenlal Garde.n and Demonstration Area. 

I’he. folloAving experiments were carried out in the minscry during 
the year under report. 

(а) JSxpc.ritncnfs xcith different degrees of mrserg bed shades (Bxpori' 
menti Id) wcic done with Adina cordifoJia and Anthocephihis endainbu 
and the following are the results at the clossc of the year : — 

Adina cordijolta. — ^In the tin shaded sections of beds the development 
of plant.s was best due to mote uniform germination. Plants at t.he 
edges of beds were getting more light than those inside and wore very 
much better than the latter. Sections %rith lhaledi shade had numerical- 
ly the best germination, but seedlings were sliglitly inferior in develop- 
ment to those under the tin shade. 

There was excessive damage duo to drip in the sections with batten 
shade and results were, very poor. 

In the unshaded sections^ the seeds weie washed together (by surface 
drainage) and germinated in clump.'i, bnt their development was very 
poor duo to intense competition. 

Avthoeephalus cadamba. — ^The washing of seeds into heaps was 
much le.ss than with Adina. In the tin shaded sections, stocking -was 
poorer, less uniform and growth lo.ss than under thatch shade owing to 
much damping off. Effect of drij) uus, however, nowliore apparent. 
The thatch shaded sections Avere. evenly stocked but development slight- 
ly less than under Ijatteu shade. The sections with the batten shades 
Avere best of all Avith fairly e.A’-cn stocking. The unshaded sections had 
practically no germiuation. 

(б) Seed prrlreatmcnt (lixperimcnt J3),— The experimoni aa'ss xc- 
jicated with Tcrniinalia ehebula in June 19315. 350 seeds of T. ckcbula 
Averc subjected to each of the following treatments :~(i) Control, (it) 
soaked in cold Avatcr and (ixi) ! oaked in slaked lime both for 48 hours 
before soAving. 

The germination ]>ercent, at the end of the growing season was 31*7, 
4S-9 and 34-3 Avith corresponding iivcrnge Jieights 3*9, 4*2 and 4*1 ,for 
the three treatments respectively. 

B 
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(c) Tlie manuring experiment (No. 16) in nursery beds was carried 
out with Cedreh toona during 1935. The beds selected had the same 
past history. 

Orotalariajuncea, Cassia tora and lucerne were used as green mamnes 
in 3 different beds whereas farmyard (cowdimg) and artificially pre- 
pared farmyard manures were added to 4 other beds separately at the 
rate of 10 and 20 baskets of each manure per bed. The 8th bed was 
left as a control. 

The average height of the best plant per running foot was as follows 
for each kind of manure : — 

Inches. 


farmyard m'lnnio : 10 baskets 4*3 

Farmyard manure : 20 baskets 2*8 

Artificial farmyard manure : 10 baskets .... 2*2 

Artificial farmyard manuic. 20 baskets .... 2 m 

Crolalaria juncea . 2-4 

Cawia tora 2-3 

Lilcome . . .2*8 

The control bed had an average height 2*1 


(d) Best time for seed collection (Experiment No. 79). — Terminalia 
chehula seed was collected in 5 lote, each lot on a different date, i.e., 
on 19th December 1934, 3rd January 1935, 14th January 1935, 23rd 
January 1935 and 2nd February 1936. 250 seeds for each of the first 
three lots, 200 for the fourth and 100 for the fifth lot above were select- 
ed at random and sown in nursery bed in April 1935. The germination 
percent, was 28, 6*4, 5*6, 6*6 and 6*0 with corresponding average heights 
4*7, 2*4, 2*0, 3*2 and 1*3 for first, second, third, fourth and fifth lots 
respectively at the end of the year. 

(viii) MiscELnAiifEOUs. 

No special new experimental work was taken up during the season. 
A manuscript by Mr. Deogun collecting all available information con- 
cerning the silviculture and management of the important bamboo 
Dendrocalamus strictus is still pending publication but is expected to be 
ready for the Press shortly. 

(ix) RBCLAMAnON AND AfPOBESTATION. 

Teak and rosewood plantations having proved a failure, owing to 
frost and fungi, it has been decided to abandon them. Teak is being 
replaced by Mair, bamboo, mulberry, tun, etc., in different bloclcs. 3 
more compartments in the teak worldng circle were sown with JcJiair in 
lines 9 feet apart in July, 1936, and although it was affected by frost 
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during tlie last cold weather, it is doing well now. The 1934 Idtair is 
growing well in 2 of the compartments having attained a height of about 
8' in the 2nd year. Six more teak compartments, at present under 
taUngija cultivation, will be ready for sowing of the above mentioned 
species in rains J936. 

An area of about 15 acres in the Rosewood Working circle has been 
leased out for taungija cultivation for a period up to the summer of 
1937, when this area will bo sown with cMr pine in which a new spacing 
and thinning experiment is proposed to be carried out. 

(u) Sal woricing circle. — ^Failed patches were again sown with sal 
seeds of Dcliia Dun, Hnldwani, Hosliiarpur, Kheri, and Gorakhpur 
origins, Frost again cut back many of the last year’s tender coppice 
shoots. 

(6) Cliir u'orlcing circle. — ^Thorc being no diir seed available during 
tlie year 3935, casualties could not be replaced; 

C-gradc thinning was done in some of the 1925 and 1926 planta- 
tions, and a s 3 'stematic pruning of selected dominant stems was carried 
out in 4 of the thinned compartments. One of the 1926 compartments 
was control-burnt in February, 1936, with the object of following the 
effects on increment and branchiuess. 


n.-STATISTICAL SECTION. 

(i) Yield Tables. 

The total number of sample plots maintained this year is 1,637 which 
shows an increase over last year’s figure by 35 plots. Of these, Burma 
and the United Provinces contribnlc a greater portion lia^dng 331 and 
361 plots respectively and the -rest, arc shared by all other provinces 
including Kaslnnir Stale. The necessary computations were done for 
323 out of 388 sample plot files received. A stand table for rUrus 
longifoUa was prepared and scut to llio press. Preliminary work has 
been begun for the compilation of j-iold tables for plantation teak for 
winch 3d6 sample plots and 655 measurements arc available. 

(ii) Toldme Tables. 

A standard and commercial volume tabic for Dalbergia sissoo has 
bccD compiled and publislicd as an Indian Forest Record. Stnmp 
analysis data on 99 slumps were computed for Madras ; and calculation 
was also done tor 518 trees for tbe standard volume and 008 frees for 
commercial volume for tbe Punjab. 

B 2 
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(iii) jJfrSCELLANEOUS. 

Investigations continue to be carried out to examine the possibility 
of photograpliic methods of measurement of standing sample trees. 
The extensible ladder was loaned to Madras for trials there. 

Two parties were in the field this year. One party under the direct 
supervision of the Silviculturist measured 40 sample plots in the Lower 
and Upper Bashahr divisions. The other party with the Statistical 
Assistant in the Jaunsar division was engaged on the collection of sap- 
wood data for deodar and analysed 280 felled trees. The data were 
worked up later and found to permit of tentative conclusions requiring 
check with further figures which will be collected in the coming season. 

ni.-MISCELLANEOUS. 


(i) PHOTOGBAWnO SECTION. 

The routine work carried out compares with previous years as 
follows : — 


Yenr. 

Negatives 

made. 

1 

Prints 

made. 

Lantern slides 
made. 

Colour 

Photos. 

1032-33 . 

• 

677 

2,276 

44 

• • 

1033-34 . 

• 

1,000 

2,271 

400 

* » 

1034-35 . 

• 

032 

3,420 

130 

18 

1030-30 . 

• 

748 

2,701 

301 

C 


Of the new negatives 76 were photographs taken in Bashahr, 23 in 
foreign countries and 8 in the Dehra Dun division all by the Silvicul- 
turist. 

268 photographs were taken in the Timber Testing Section, and 
161 more were taken for other different branches and sections of the 
Institute. 

213 negatives were sent by Provincial Silviculturists of Madras, 
United Provinces and by the Research Officer, Bihar and Orissa, to bo 
lodged in the Forest Research Institute collection. 

The total number of prints in the general series comes to 3,629 and 
in the specific series 4,341, against 3,372 and 4,203 respectively for 
the last year. 

930 prints were prepared for different Provinces and States, 93 photo- 
graphs were used as illustration in various publications. 
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115 lantofn slides were 'prepared for the Forest Research Officer, 
Bihar and Orissa, and H other slides for Silviculturist, U. P. The former 
for showing at an Industrial Exhibition at Patna and the latter for the 
purpose of local propaganda. 

172 lantern slides were prepared and added to the collection. 

The Range Officer of the Demonstration Area of the Institute was 
sent to Kotdwara with some 40 slides where he delivered a public lantern 
lecture on the utility of forests illustrated by slides from the collection 
of the Institute. 

The collection of stereos was improved and a beginning made on a 
collection of cinema films with a copy of a film of forest work kindly 
loaned by Mr. D. Stewart. 


(ii) Records. 

No progress can he reported on referencing of arrears of forest litera* 
ture whicli have actually increased since last year. The situation will 
he somewhat relieved by the monthly list of references issued from 
the Imperial Forestry Institute, Oxford, from the beginning of 1930, 
but these will not obviate the necessity of dealing with the literature 
from the qjeoial 'Indian view point. Abstracts of Indian literature 
were prepared as usual for Biological Abstracts. 

The compilation of a book on Indian Silviculture which will summa- 
rise the data collected on the General Ledger Files (by subjects) has 
been commenced and will be completed in 1930, whilst Part II dealing 
with the Silvicultural Systems has already been drafted by Mi'. Trevor,'' 

Forty-one new hooks were added to the library during the year 
including 25 Working Plans bringmg the total up to 074 volumes and 
483 bound periodicals, A list of additions with brief nbstracl.s was 
ciroulaled ns usual. 

(hi) Working Pj4AN.9. 

Noies were written on the South Coorg and hlelghat, C. P., draft 
working plans and the suggestions made have been generally adopted 
in the plans. 


(iv) Museom.. 

The large model demonstrating the iufluouce of forest cover on 
preventing ero-sion luis been completed and demonstrated to many 
diatinguishctl visitors. Scvcr.al readjustments especially of the rainfall 
anangements have had to bo made to ^eusiire nn even and reali.stic fall, 
but the model reflects much credit on-^the Museum Artist (B. Durahau 
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Singh). Work is being commenced on the ninth of the ten large wall 
cases, the subject being the influence of local climate on vegetation i 
the phenomena of altitudinal zonation, succession- and retrogression, 
and the effects of site and soil will all be illustrated. The earlier models 
have been improved in several respects. 

(v) Staff akd Toumno. 

The writer w'as on leave from 19th April till the end of the year, 
Mr. M. V. Laurie again officiating during his absence. Lb*. J. N. Sen 
Gupta joined the Branch from Bengal in succession to Mr. P. N. Deogun 
as Experimental Assistant whilst Mr. Kakazai remained in charge of 
the Statistical Section. Ranger Hari Krishan Madhwal continued in 
charge of the Experimental Garden, etc. 

The Silviculturist toured with a sample plot field party in Bashahr, 
Punjab, in May-Junc whilst the Statistical Assistant collected deodar 
sapwood data unth another party in Ohala-nta, 17. P. The Experimental 
Assistant made a long tour visiting evergreen forests in Madras, Coorg, 
Mysore and the Andamans. 

(vi) VisiTiita Foeest Officees. 

As usual several officers visited the Branch to 'discuss their local 
silvicultural problems and research methods. Among them were Mr. 
Warren on taking over the post of Forest Research Officer, Bihar and 
Orissa, Mr. Mitchell, Chief Forest Officer, Coorg, and Mr, Holmes of the 
Ceylon Forest Service who is taking up the post of Silviculturist in 
Ceylon and for whom a toiu in India was arranged. 
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CHAPTER in.— BOTAHY BRANCH. 

1. SyMematio Botany* — The study of the Indian species of Termi- 
mlia of the section Pentaptcra has heen completed and a draft report 
with illustrations prepared ; this report is in the course of final pre- 
paration for publication. The systematic study of this group has been 
found to be difficult owing to the absence of well-defined characters 
for distinguisliing the forms and species and some overlapping of cha- 
racters. difficulties which have hitherto been the cause of difference 
of opinion in the status of the varions groups. 

A draft paper dealing with the following five species of forest im- 
portance belonging to the family Dipterocarpacme has also been com- 
pleted with illustrations; three allied species of Shorea from Assam 
.and Burma, S. assamica Dyer, S. Jlaribvnia -Kmz and S. sericeiflora 
Pisch. and Hutch., and two Burmese Eopeas, H. ohlongifolia Dyer and 
n. hel/rri Brandis. A paper dealing with five species of this family, 
including tbo eleventh species of Biptcrocarpm from Assam and Burma, 
i.e., D. macrocarjrus Vesiiue, was published in the Indian Forest Records ; 
material of the two remaining Indian species of Bipierocarpus occurring 
in South India, i.e., B. indiem Bedd. and B. hovrdiUoni Brandis was 
obtained and examined for i<he completion of the study of the Indian 
species of this genus. A note dealing with the systematic study of 
some Indian and Burmese BiUeiiias was published in the Indian Forester 
and a paper on a new genus in the Conrwraceae submitted for publi- 
cation. 

Two further papers, one on the Indian species of the genus Psilolum 
and another dealing with some recently introduced or otherwise im- 
perfectly known plants from the Upper Gangetio Plain— the area covered 
i)y Duthie’s flora— wore published. 

2. Herbarium. — ^During the year 2,036 specimens, received from 
various somces, wcic* incorporated in the hcrhariuni. About one 
thoupand of these represent foreign (non-Indian) spcciraens’ obtained 
by exchange from various herbaria such as the herbarium of the Arnold 
Arboretum and the Gray Herbarium of the Harvard University, the 
hetibnria of the New York Botanic Garden, the Oxford University and 
the Royal Botanic, Garden, Calcutta. About COO specimens were ob- 
tained from the collections made by the Forest Botanist and his staff, 
chiefly in Chittagong, Kumaou, Kulu and the Delirn Dun and Saharan- 
pur districts ; the remainder was from collections received from Forest 
Officers from various part.s of India, the mo.st notable of these being 
‘those of the Botanical Forest Officer, Shillong, 131 specimens; Mr. 
H. G. Champion, I.F.S., 122 Naini Tal and Pindari 'specimens ; Mr. 
Y. S. Bao, I,F.S,, about 100 Chittagong and Northern Bengal specimens. 
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and Dr. N. L. Bor, I.F.S., 72 Assam specimens. Two small notaWe 
collections were received, one by Brigadier G. C. Foss from Maymyo 
(received tbrongli the Forest Botanist, Burma) and the other from Mr. 
E. Scott, Assistant Commissioner of the Nicobar islands. These incor- 
porations do not include the large number of specimens still in hand 
which will not be incorporated till the determinations have been com- 
pleted, such as an extensive collection received from Dr, N. L. Bor from 
the Khasia hills. 

The following specimens were distributed from this herbarium either 


on an exchange basis or as donations : — 

Arnold Arboretum, Harvard Hnivewity, Jamaica Plain, Mass., 

TJ, S. A 

Gray Hcibaiium, Harvard Uiiiwrsity, Cambridge, Maos., IT. S. A. 02 

Non* York Botanio Garden ....... 100 

Botanic Garden and Museum, Berlin 19S 

Boyal Botanic Gardens, Hdinburgli 04 

Naturliistoriska Biksmuscet, Botaniska Avdclningcn, Sweden . 78 

Sniitbsonian Institution, United States Department of .4griuul- 
tuio, Washington 40 

Maymyo lierbarinm, Burma ....... 00 

Totat. . 089 


Tbc herbarinm was visited by Professor Tyoznbnro Tanaka of the 
iTaihoku Imperial University for the examination of our herbarium 
collection of Eutaceae-Aurantioideae in connection with his monogra- 
phic study of this group. 

The herbarium material of Avicennia (117 sheets) -sent out on loan 
from this herbarium to Dr. H. N. Moklcnkc of tlie New York Botanio 
Garden has been returned with the annotations of that author and this 
has considerablj' increased the value and usefulness of this material. 
The Ixora and Pavella collections of this hei'bnrium have been sent out 
on loan to Prof. G. E. B. Bremekamp of the University of Utrecht for 
study. Tlie re-arrangement of the foreign (non-Indian) collections was 
continued and has progressed as far as the Polygomcca6 ; as in previous 
years tliis work has been done by the Iferbarium Cleik in addition to 
bis usual routine duties. 

3. library. — ^Thirty-eight volumes as well as the usual periodicals 
were added to the library during the year. The work of card-indexing 
references to special suhjecla in botanical literature was continued but 
could not be brought up to date for all the periodicals listed for Avaut 
of time. A manuscript catalogue of the books in the Botanical Branch 
library was prepared ; this has been drawn up into two parts, the first 
arranged according to a subject index and the second aiTauged alpha- 
betically according to authors namek. 
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4. Identification of .sjjrcMnois.— Owing lo tlie incrcaeetl jittcntioii 
lli.'it is now being given to tJic study of ilic soil Horn and the determina- 
tion of plants for t-hc purpose of the preparation of local lists, the Forest 
Botanist and Ids assistant aco now being called upon to identify an 
increasingly large number of plant specimens every )'enr sent. in. by the 
Silviculturists, Working Plans Oflieers and others. This number has 
increased dnvlng the last deeadc from 649 determined in 1925-26 to 
817 in 1930-31 and 1629 during the year under repoj't. This work, 
which takes up a large part of the time of the small botanical staff deal- 
ing with Systematic bntrmy, is done in the Jiatiire of routine work but 
is i«ow increasing sullieiently to keep a whole-time systematic botanist 
well employed. Among the moat notable collections that have been 
examined for dt'tcrnuuatimi aie those of the Silviculturist of the Forest 
Bcsearcli Institute, the Sihdculturist, United Provinces, the Divisional 
Forest Officer, Silvicultural llcsearch Forest Division, Ijahorc, Punjab, 
the Divisional Forest Officer, Ohittagong Hill iVacts, Dr. N. Ij. Bor's 
specimens from Assam, Mr. V. S. Rao’s Chittagong and Norldiern Bengal 
speoimensj and the collections made by the Foresti Botanist and his 
staff. Some of the.se collections ate made in duplicate, triplicate or 
quadruplicate sets, one of which is ictnined for the Forest Research 
Institute Herbarium and the other correspondingly jiamcd and num- 
bered sets distributed to various herbaria in exchange for other collec- 
tions, 

Sixty-four siweimens were hlentilied at the Royal Botanic Gardon,s. 
Kew. and sixteen at the Herbarium of the Royal Botanic Onrdeu, Cal- 
etitt,a, for this herbarium. 

Tours . — TJio Forest. Botanist loured for about four weeks during 
l.he month <»f Juno 1935 in the East Almorn dirision. H(*rbarinm 
collections, ranging between the .'iltitudcs of 4,000 and 1.9,000 feet, were 
made for t.lic. Dehra Dun herbarium and for exohaugo with other Jier- 
baria. The Forest Bot^iuist wa.s unable lo make any winter tour owing 
to lack of funds. 

Tlje Mycologist visited the Agrionltnrul Resenrch InstiiiUlc at l*nsa 
during the month of Ajnil, 19,35, in connection witli the determination 
of some fungus specimens coHccled by him during the ])revious year 
in tlu! Chakrnla fore.st divisioti. He toured in tlie (Jhalnubi division 
during the months of Slay to July, J930, and conducted inoculation 
expcrin\ent,s in commct.iou with the study of tite lifi* histoiy of some 
Pcridcrmiims on eoniferous ln).st.s. Inoculations of the roofs of JHnus 
CJCcUa and Crdrm dcodara with Fames unnosns and A) miliaria sp. were 
also made to study their pathogenic behaviour on these hosts and 
Tramcie'i fini was also n,scd to -inocuktc them to study the pnra.sitic 
nat\iie of that fungus. A second tour was made in tlu! 'same area in 
Older to collect the results of the iuoeuhition experiments done during 
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May to July and to make furtlier inoculations with tlio teleutostages 
of rusts. 

6. Svpply of Seed. — ^Enquiries for authentic samples or quantities 
of seed are received from various scientific departments, institutions 
and individuals from various countries and these are supplied either 
on an exchange basis or on payment to approved indentors. Sixteen 
of these were in the nature of larger indents aggregating about 460 lbs, 
supplied chiefly to Indian. Colonial and Foreign Forest Departments. 
These indents were chiefly for Pirns hngifolia for South Africa and 
Bhodesia, Pinus khasya for South Africa, Termimlia bclerica for the 
Kutch State, Leucaena glavca for Bengal and the Punjab and teak 
and Acacia ambica for Java. Only a small portion of the quantity 
of seed of Pirns hngifolia asked for by the South African Forest De- 
partment could be supplied owing to the jjoor seeding of that species 
during the year. The list of seeds offered in exchange from the Arbo- 
retum and Botanic Garden of the Forest Research Institute was revised 
and reprinted dircing the year and distributed generally to the Forest 
Department in India as well as to the various institutions with which 
seed exchange relations are maintained. 

0. Afborehtm, Frudeetum and Botanic Garden. — ^In the Arboretum 
70 trees, representing 9 families and 15 genera, were planted out during 
the year as well as two new avenues, one with Grevillea robusla and the 
other with Entcrolobium timboio'a, two quick-growing species laiomi 
to do well in the Doou. For the improvement of the grounds two 
hitherto untended plots of about an acre in area were fenced in and 
planted up with ornamental species also known to do well locally. 

The plots in the Arboretum south of ITart road, hitherto planted 
up with trees belonging to the families Malvaceae, Stercuh'aceac, Ti- 
liaccac, Rhamnaceae and Anacardiaceae, were taken over by the Silvi- 
culturist, The replacing of many of these species has already been done 
in the plots around the Forest Economist’s ■workshops and elseuhere 
where better results are expected on account of more .suitable soil con- 
ditions and the easier watering arrangements during the hot weather. 
Some bamboos that had also 'been planted out in the abandoned plots 
have aheady been replanted elsewhere. 

Gro'wth has been generally good in the Arboretum and most plants 
have progressed favourably though some species received some set back 
dm'ing the year. Tlie ncAv Gold Mohur avenue was threatened with 
defoliation during the month of July by several species of Chrysomdidae 
and a qiecies of Butelidae ; this attack was, however, successfully over- 
come by spraying with an insecticide and the plants are now progres- 
sing favourably. The avenue of Phoenix canariensis south of the Tim- 
ber Testing offices was completely destroyed by the larvae of a large 
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CnrculioniH Avhich aUnckcd file leaf-bases of flic plant. H lias been 
ncuesSury In complcloly replant tins avenue with another speeics. Little 
or no damage was done bj' fro>*l as the winter was a comparatively mild 
one. 

Work in the IJotunic Garden continues to make good jirogre.os and 
tlie results obtained already justify ibe abandonment, ot the old Fruti- 
eetiim and establishment of tlie new garden. About 200 ])lants belong- 
ing to 32 faniilioa and 08 genera were planted out during the year, A 
small lily garden lias been estaldished and the suc'C'ep.s achieved witii 
the rainy season and wint<*r annuals has added greatly to the atiruc- 
tlveness of the garden which is now being visited by an inen'asing num- 
ber of s’isit.firs. In the nur.<5evy and experimental g.arden about COO 
plants wore raised for planting out in the Aiboretum, the Rotanic Garden 
and in the avenues ; in addition to this number about 4D0 plants were 
distiilmted for planting in the residential giomuhs at Xew Forcisf, in tim 
adjoining Indian itilitary Academy and elsewhere, Several new foreign 
species were raised from i-ced obtained from variou.s holanieal institu- 
tions. 

A list of plants (excluding annuals) grown in the grounds of the 
Forest Heseaieh Instil-uto was drawn up and printed during the year. 
This list has been disliilmtcd to vailous botanical institutions and to 
the rrovinclal forest departmeuta and is proving both an interesting 
and useful record. Tiie preparation of this list took more time than 
was at fiif-t anticipated as it was not merely drami up from existing 
records but involved a check of all tbe plants in the lield during which 
notes regarduig t.he condition of giowlli at New Foro.sl. of all tbe .species 
were recorded. 

The following plants were recorded to liuvc dowered during the 
year for the first time at New Forest 7'ruaws cajntU Cav., Minettk 
2 )achjMrjin Blh., Afmn Ivmo llayne, GijmuodaHm comtlrnsi't Lamlr.j 
Fdjoa seUoiriann Berg., Gnjptwar^a aniygdnlina Nees„ Alpim'a bmclrala 
Box!),, Piptadcni'i oudlwnds Brandis, Londioc<iri)us nanoscupha Bt.h., 
Baitliinia hooI;rri F. Miicll., Moiinga tipkfd Gaertu.. Ciirpanllmm 
rincrarmj'oJmn Vis., Admtnlhcra mirrosfcma Teijsm. and Binm, 
Cordia (mtivla Gi'indb., Acacia fcrmginm ItC.. /jenefa k«fiVz/J«m' Ilnm., 
Hihimis cost(tlH!> Rich., IlibiKcus caceivats Wnlt..> J\avln'uit>m ■jiamrtihita 
Xjaxm., Amlolocliia oblongata daetj., IJamalium lomeutosvm Btli., Eii~ 
iioearpv$ iiininwanus JIn,st.. Evclnum cdiiUs Swart?!., Nanclc/t m%ltifolia 
Itoxb,,’ Acmtlm putulvana Wall, and Vodocarpus gracilior Pilger. 

7, MkccVanmu^.~~h\any cmjuiiies of a teclmical nuturo received 
from forest ofiiccrs and otherfl from various parts bf India were answered 
and advice given on bolanical matters, 
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8. Staff.— T\ic post of Forest Botanist was held Ihroughoat tho 
year by Mr. C. E. Parkinson who was assisted bj' Mr. Miikat Behaii 
Hnkada, Lower Grade Assistant. 

The mycological work reporU'd on below* was carried out by Dr. 
K. D. Bagchco, Mycologist, Mr. A. Hafiz Khan, Upper Grade .Assistant, 
and Mr. R. N. Chatterjee, Laboratory Assi-slaut. 

MreoLOGv. 

9. SMshaw root dii>tase. — ^The diaft report on the work done during 
the last ten years> in connection with the shishnm root disease due to 
various pathogeues, of which a species of Fitsarium plays an important 
part, has been coinploted. 

10. The dic-hach disease of Gmelina orfinm/.— Tliis problem is re- 
ceiving the attention of the Mycologist and the Entomologist. Of tho 
three insect pests okserved on the (imclhia jdnnts in the demonslration 
area at New Foie.st, i.c., Tingid bugs, J/ivV/es gmetinac and Cahpepla 
Icayana, only llie Tingid bug was iuvesligafe«l by the Entomologist for 
the study of it.s effect on healthy Gtiielhut plants. Inoculation experi- 
ments with these bugs did not give any conclusive tesnlfs as to the 
extent of damage the insect is capable of doing. Tho part played by 
the other insects in this die-baok disease is being investigated by the 
Entomologist. 

Cultures of fungius, Coniothecium sp. isolated from the diseased 
twigs of Gnirlinu in the Silviculturist’s experimental area at New Forest, 
were used to inoculate healthy and Tingid hug infected plants of Gmelina 
but wth no useful re.sults. Cultuial Avoik on the Coimtln.chnu sp. 
Avos continued. 

11. Peridermium spp. in India. 

(i) Pefidemivm himalagense on the stem of Piiws Jongifolia ami 
Cronurlhnn hmalayatse on Siceilia sp. — Tlie Avork in connection Avith 
the investigation of tho.se rusts has been completed and the biological 
relationship betAVcon these two rusts has been established by proper 
inoculations. Contiol mcasurc,s for this rust {Perideminm hmahtjnm) 
have been sugge-sted. A paper on the results ot pine inoculations Avith 
Oronarlium hhmdagensc (telcutostagc) is being prepaied. 

(ii) Peridermium indictim on Pinus esceha and Cron/trtium sp. on 
Piles nihmm. — ^Thc leaves of Piles ruhnm Avero again .succc.ssfully 
inocidatcd at Chalcrata with cultures of P. indictnn, and the uvedo and 
Cronartium stages Avero reproduced on the leaves of Rihes.. The speci- 
mens of P. indicum were proexured from Tonnamarg, Kashmir, for tho 
purposes of this inoculation. The results of these inoculation experi- 
ments corioboratc those of prCArious year’s, AA'hore Ribes plants were 
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successfully inoculated in three difEerent localities in the Ohalcrata 
division during May and June 1934 with P. ivdictm received from the 
Kulu division. 

Plants of Pivus cxcelsa inoculated with the Crovarlivm {tdculo) 
stage from Ribes nibruin at Chakrala in 1934 arc showing symptoms 
of infection. A paper on this work is being drawn up. 

(iii) Peridenniim orienlah (P. complamium) m the veedles of Plmi<s 
lovgifolia. — ^The leaves of Gtmpumla colorata wore successfully inoculalod 
with the PeridcmiuHt from the needles of Pmus loiigifolia at CJiakrata 
and the mndo aud coloosporiuui stages obtained on the leaves of Cnm- 
pamh colorata. Needles of Pinus htigifoUa were inoculated with 
Oolcosporium campamhe (telcuto stage) from Gaimpanula canescens and 
the results arc awaited. 

(iv) Peridermiwn cedii on Cedrus deodara.—A scries of i?iooulation 
experiments were conducted at Cliakrata on eight likely broad-leaved 
alternate hosts with a view to determine the alternate host for the fungns. 
The broad-leaved species selected for this experiment are found to bear 
unrecorded species of Oolcosporium, Phaiopsora and Pucciniastrum, in 
nature. The leaves of deodar were inoculated with Ohrysomym defer- 
mans (teleuto stage) on Picea morinda at Chalcrata. As a result of this 
inoculation only pale spots were produced on the needles instead of the 
characteristic peridermium pustules. 

(v) Peridermium brevius mi Pinus axelsa needles. — This rust was 

correlated to a new species of Cohosporium on Senecio nifinervis and 
this was verified by a large number of successful inoculations of Senecio 
nifinervis with the spores of Peridermium brevius at Chalcrata. Inocu- 
lations of Pinus excelsa with the Oolcosporium (teleuto) stage on Senccio 
Tufinervis have also been done and results ore awaited. , 

(vi) Peridermium fliomsoui on Picea morinda. — ^A searoh'^for this 
rust wa.s made in i.he Chakrata division bnt with no success. 

(vii) Peridermium piceae on Picea morinda. — ^This rust was repro- 
duced by inoculating tbe needles of Picea morinda at Chalcrata with 
•Ghrysomyxa himalensis (telcutostage) from Rhododendron arboremi. 
Inoculations of Rhododendron ariofeum with the peridermium spores 
from Peridermium piceae liave also been done and the results arc 
awaited. 

(viii) Peridermium ephedrae on Ephedra UM^aris.-— Inoculations were 
made on Ephedra vulgaris with a Hyalopsora sp. on a Polypodinm (fern), 
the only rust in the ^^ciuity of the infected Ephedrae at Chalcrata. The 
results are awaitedi 

' {ix.y Peridemium sp. nov. on Abies pindrotv.—CvXtxms of this rust 
were^ procured from Pulga iu the Parbatti range of the Ktilu division ; 
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these were successfully transferred to a fern (Polypodiaceae) on wliich 
the uredo and teleutostages were produced. 

12. Damping-off of forest tree seedlings m the nursery . — ^It was not 
found possible to do any work in this connection for want of time. 

13. Cultural studies of wood-rotting fungi and their pathogeneeity.— 
Cultural studies and observations in connection with the wood-rotting 
properties of the following fungi were continued : — Ganoderma luddum, 
Polyporus gilvus, Polysticlus versicolor^ Polystictus sanguineus^ Schizo- 
phyllum commune and Pomes annosus. 

Inoculations of young shisham plants in pots with pure cultures of 
G. luddum and P. gilvus were repeated. Inoculations of Pinus ecccelsa 
and Qedrus dcodara with Ai miliaria sp. were also repeated and Trameies 
pini was introduced for the study of its parasitic beha^^our on the two 
coniferous species above mentioned. Inoculations of Cedriis dcodara 
and Pinus excelsa with Pomes annosus have proved successful. 

14. Sal root disease including Polyporus shoreae, Pomes tricolor and 
Ponies fastuosics. — Examinations of the various lands of rot on sal were 
continued in the laboratory. A large number of sporophores collected 
from the diseased sal trees in Bihar and Orissa were identified. Cul- 
tures of P. shoreae and P. tricolor have been isolated and their cultural 
characters are being studied. 

in. Routine worh. — (i) The study of diseased champ specimens from 
Kurspong, Bengal, which included the cultural study of the organisms 
isolated from them and inocidation of healthy champ seedlings with 
these organisms has been completed and the report on the investigation 
has been submitted. 

(ii) Investigations on the canker disease of Dalbergia latifolia in 
New Forest is being continued ; the fungus organism associated with 
canker formations has been isolated and D. latifolia plants in pots were 
inoculated with the pure culture of the organism but with negative 
results. 

(iii) The systematic study of various forest rusts from the Himalayas, 
which includes the collections from Kagan, Kulu, Chakrnta and Kumaon, 
rvas continued as time permitted. The collections contain a large num- 
ber of unrecorded species, some of wliich ate hoteroecious, some inter- 
esting fern rusts and a large number of others parasitic on the herba- 
ceous hosts in the forests. 

(iv) The collection of spccimen,s of macro-fungi of the Himalayas 
including Polyporaceae and Agaricaceae has been gradually named at 
Kew and elsewhere and are being incorporated in the herbarium. ^ 

(v) Types of wood rot including those on living trees and timbers 
of forest importance are being gradually collected, identified, and pre- 
pared as museum specimeus. 
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CHAPTER IV.— EORBST ENTOMOLOGY. 

Ciiarge of the Branch of Forest Entomology was held by Dr. 0. F. C. 
Beeson throughout the )'^ear. 

Sir. J. C. SI. Gardner was in charge of the section of Systematic 
Entomology until 16th May 1936 when he proceeded on leave and took 
over charge of his section from Dr. 0. F. 0. Beeson on his return from 
leave on 26th October 1935. 


Insects of Teal', 

BefoUafors . — Special attention was given to the skidy of parasites 
of the various teak defoliators based on material from United Pro- 
vinces, Bengal and Orissa. Numerous experiments were performed 
Sand the parasites bred are being clas.sified, many of them being new 
species. It lias been proved that many of the important parasilcfj 
can attack more than one species of defoliator. Periodical measure- 
ments of sample trees to correlate loss of increment and defoliation 
are being continued by the divisional staff at Nilambur, Madras. 

Insects of Sandah 

Reports on the seasonal incidence and distribution of the following 
groups have been prepared lor tlic press : Lepidoptera, Coccidae, Cica- 
didae, Coreidae, Berytidae and Chrysomelidae. In this work over 
12,000 specimens from the sandal sample plots were identified. These 
reports add 362 species to the insect fauna of sandal. 

Insects of GJiatnp, 

i I 

In North Bengal an area of about 843 acres, divided into 155 plan- 
tations, is covered by pure champ. Of these about onc-tliivd have 
been heavily attacked by the champ bug {Drostylis puncligcra). The 
bug is indigenous in the.se forests and is known to feed on several other 
species of the Mngnoliaceao besides champ {Rlichdia rlianipaca). It is 
probable that the whole of the plantations will be subject to attack 
in the future. However a simple method of control by spraying which 
will cheek an attack in its early stages has been devised. 

Insects of Casuarina. 

A preliminary survey of the insect fauna of Oasuariiut rguketifoUa 
was made in the Baluldiand plantation, Puri, Orissji. Of numerous 
species of insects found to attiick Oasitariua the following appear to bo 
the most (Important: (1) Bagworms (Clania, sp.), with two life-cycles 
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in the year attacking both young and old trees. Several species of 
parasites have been reared. (2) Zeuzem cojfcae, wliosc larvae tunnel 
in and girdle young stems. (3) Coccidac (Lccanium hnffulum and on 
unidentified species) have been reported as causing considerable damage 
to young plants. Parasites of both species have been reared. 

Arbela telraonis was common in the plantation but as its attack 
appears to be limited to mature trees without causing much damage 
this species is of no gi'cat importance. 

hmcls of Plywood Factories and Sawmills. 

As a result of requests for assistance in controlling insect damage, 
throe plywood and packing case factories in Assam were visited in 
December 1935 and January 1936. 

The plywood factory and sawmills at Marglierita, engaged in the 
manufacture of tea-chests of Dipterocarpns pilosus (hollong), were 
found to be hygienically controlled. The sources of infestation by 
Lyclus and Jleterohostryclius were traced and found to be (a) in planks, 
scantlings, etc., stored for seasoning in the adjoining sawmill godown 
and in certain softwoods and the sapwood of hardvroods of various 
species, (6) in packing cases of Bomhax m'llabaricum (semul) and of 
softwoods imported from Calcutta. These were infested with Helcro- 
hoslrychus aequalis. As remedial measures it was suggested that the 
softwoods and pieces containing softwood bo disposed of as early as 
possible and the remaining stock inspected at intervals, the attacked 
pieces to be burned or put in the drying kilns and to insist that sound 
pacldng cases from Calcutta should be supplied to the mills. With 
regard to panels of Bipterocarpus pilosus (hollong) it was suggested 
that they should be classified into “ heartwood ” and “ softwood ” , 
and that the panels should be made rrp (a) entirely of heartwood and 
(5) entirely of veneers classed as softwood. Whereas the heartwood 
panels would not be attacked it was prescribed that the stacked sapwood 
panels should be brushed on all four edges with on aqueous solution of 
Sodium silicate (water glass) to plug up the pores thereby preventing 
beetles from laying eggs therein. Battens were to be treated wdth zinc 
chloride solution by immersing them in a hot 6 per cent, solution for 
2 hours and then in a similar cold solution tor the same time. 

At Murkeong Scllck (Sadiya division, Assam), the plywood tea 
chest factory showed little evidence of damage by mill pests : Iletero- 
bosttyehus and Lyctus were found in some of the old hollong hoUock 
panels and hollong semul plyn'ood boards.' Protection against pin 
hole borers can be obtained by immersion of felled Tcrminalia myrio- 
carpa (hollock) logs in the river at the earliest opportunity after felling. 
Bomhax malaharicutfi (semul) logs are well protected by keeping the 
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bark alive. The longer semul is kept in water before sawing up the 
less lilcely are the shooks to be attacked. 

The Assam Match Co.'s factory at Dhubri was examined in the last 
week of December 1935. It was found that the Bombax mahharimm 
(semul) shooks for cases were liable to damage by Helerohoslryolms 
aequalis which at times meant refection of 10 per cent, to 26 per cent, 
of old stock. The cheapest remedy indicated was the destruction or 
disposal of all the old infested shooks on hand and periodical examina> 
tion (either once in cold weather or twice in October and March), in 
future, of stacks of shooks, removing those showing an ejection of fine 
powdery dust. For future protection the company was advised to adopt 
treatnaent with zinc chloride. 

Damage to PWi Hdmets. 

The Chief Ordnance officer, Cawnpore, sent specimens of insect 
attacked pith helmets purchased (under contract) for Army reguirc- 
monts. They were found heavily infested mth RJiizopertlia dominica. 
The attack had taken place at the time the hats were being shaped 
and dried before the addition of the layer of varnished gauze and paper. 
Experiments are in progress to investigate the possibility of using Ascu 
to control attack. 

General Tnsedary "Wo/rK 

During the year 150 consignments of attacked material were re- 
ceived from various forest divisions for examination. In the Insec- 
tary 643 cages were used. The total emergence of insects was 18,000 
the majority of which were set and identified. 

Life-history studies were carried out on lopidopterous defoliators 
of Gmelina arborea, Lantana, Dalbcrgia sissoo and numerous other spe- 
cies. The life-history of Tingis beesoni and its association with dying 
back of Gtiidina arborea were studied. 

Sydematic Entomology. 

The reference collection now contains 15,800 different species of 
insects, 800 having been added in the year. As in previous years special- 
ists in other parts of the world have assisted very considerably in classi- 
fying several families. There are however scvornl lacimac, for example 
the parasitic hymenopliCra, where the number of specialists is quite 
inadequate to deal with requirements. It is hoped that the Imperiol 
Institute of Entomology may bo able to appoint additional systema- 
tists to undertake the necessary studies in the near future. 

.The Systematic Entomologist has made steady progress in the 
pioneer field of the classification of coleopterous larvae and has pub- 

c 
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listed several papers on tlie subject. He has also prepared descriptions 
of numerous neu* species of Coleoptera for publication. 

Tmrs . — By Dr. C. F. 0. Beeson to Naini Tal in April-May ; to Kur- 
seong divisions Bengal in July ; to Delhi in October, to Dhubri, Kochi. - 
gaon division, Dibrugarh, Murkong Selek, Pasighat (Sadiya dmsion), 
Margherita and Lakhimpur diinsion and to Puri (Bihar and Orissa) 
in December-January 1936 ; to Banchi (Lac Cess Committee) in March 
1936. 

Mr. N. C. Chatterjee to Kurseoug and Jalpaiguri divisions Bengal 
in June- July. 

Pt. S. N. Chatterjee to Naini Tal in April-May ; to Kurseong Bengal . 
in July. Lala Buta Mai Bhatia to Dhubri and Kochugaon Dibrugarh, 
Murkong Selek, Pasighat (Sadiya diAusion), Margherita and Lakhimpur 
division, and to Puri (Bihar and Orissa) in December to Januar}' 1936 

Museums . — During the year 162 specimens shovung damage done by 
by insect peats were added to the entomological museum. 

Library — 283 books besides periodicals were added to the Zoological 
Library during the year. 
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CHAPTER V.— ECONOMIC BRANCH. 
Wood Technology Section. 


1. Research. 

(«) Work ill (joiitiociion with tJio proparntion of macroscopic keys 
supjiloracntcd with X 10 pliotoiniorographB for the identification of the 
more iinpoiiant commercial timbers of Assam and Bengal was con- 
tiiuiod, but progress was mucli hampered duo to tlio paucity of autlien''ic 
wood spocinions of ropresontativo character. Now with tlio co-opera- 
tiou of various forest officem in these two proviiions, wood blocks from 
different localities (supported bi* herbarium material) arc being received 
and it is hoped that bcfoni long the work ivill be well in hand. 

(6) Studios on the formation of the gi‘owth rings of the woods of 
Acacia cxilccliu, Bomhar malabaricmn, iSugenia jauibolamt, Pinus longt- 
folia, Shorca robvsta, Teclona grnudis, and Termimlia tomcnto$n wore 
continued, rutorostinq results have hcon obtained roganling tlio groniih 
activities of trojiieal trees and the consequent formation of groirth rings 
in wood and those will bo published shortly. 

Further research on tho distribution of parenchyma colls in the wood 
of TermimUa lomentosa were oomplciod during the year and a detailed 
paper on tho subject was sent to iho New Phytologist for publica- 
tion. Tho occurrouco of iiarouchyma colls in Iho oarly wood of a diffuso- 
poroua timber is recorded for tho first time, and it is proposed to call those 
cells “ initial,” indicating their position in tho groirth ring. Previously 
they liavo hocn called "terminal” which indicated that they wore 
sujiposod to ho formed at tho end of a growth ring. In view of those 
and other discreji.sncios in terminology, various typos of parenchyma 
distribution found in Indian woods have boon discussed in detail in 
tho article and certain suggest, ions have been made regarding tho 
restricted use of certain terms to standardise tho anatomical descrip- 
tion of ivoods, 

(c) Work on the auatomioal study of tho woods of Indian Diplcrocarps 
was coiitinuod. Some more specimens wore received during tho year 
from several luovinecs and those have boon sectioned and mounted. 
Some foreign Dijiterocarjw wore also received from various sources and 
those have also been cut, stained and mounted. Tho maorosoopical and 
microscopical o.vannuatiou of tho wood blocks and slidos is progressing. 

(d) Tho study of the different variotios of Teminalia ImxenWsa was 
continued during tlie year. It lias been found that figured wood is 
not confined to any particular variety of laurel. The prosonco of figure 
in different variotios is erratic. Evou in tho same log figure may bo 
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found in a few growth rings and may ho entirely abpont in the rest. This 
investigation is not yet complelo. In order to make a comprehensive 
anatomical studj^ more varieties of TcrMinalia species liave hcou cut 
and anatomical notes are being taken. 

(e) The preliminary study on the relationship between the anatomical 
structure and physical properties of Tcclom grandis was completed 
last year. As the Burma Forest Department is anxious to continue 
this work further, suggestions have been made for the proper selection 
of samples from as many different trees as possible. The work will 
again be taken up as soon as the new material comes to hand. 

(/) The study of the woods of tho Indian MeUaceae (mahogany 
family) was continued. Up to date 90 wood specimens from the collec- 
tion of the Forest Research Institute have been cut and mounted. IMoro 
specimens will be cut and studied during tho current year. 

2. iDENTiriCATiOK or "Woods. 

A very large number of identifications were carried out iu response 
to enquiries from varioirs sources. Those included a wide range of 
materials, including solid timbers, veneers, plywood, match splints, 
fibres, fossil woods and charcoal. 

The identification of tho fossil wood from Assam that was started 
last year, has been finally completed, .and a paper omit was sent to tho 
Armais of Botany for publication. In this a detailed anatomical 
description is given and geological notes have also boon included which 
show its affinity to tho genus Glnta. Critical comments have also been 
included in tho paper regarding tho similarit}’’ and dissimilarity of this 
fossil wood with some of tho other fossil woods so far reported on from 
India and other coimtrios. 

A largo number of other fossil woods were received during tho year 
and some work on some of them has been started but much time cannot 
be spared for this kind of investigation. 

Tho total number of timbcis identified dming tho year was about 
300. 


3. Exajukation roB Fxjkgus, 

Numerous enquirers sent samples of wood suspected of having been 
attacked by fungus and asked for ad>’ice regarding the use of such tim- 
bers. Some of tho most interesting cases .ire noted below : — 

(o) Samples of Sitka spruce were sent for examination. It was 
proposed to replace some broken parts of an aeroplane with 
this wood. It was however foimd that the samples were 
badly attacked by fungus. This is a typical example of 
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how the Wood Technology Section can give valuable help 
to aircraft authorities. Such expert advice may make all 
the difference between safety and danger to human lives. 

(6) To settle a dispute about a contract for deodar {Oedrus deodara) 
for the Railway Board, samples were sent in for examina- 
tion concerning certain discoloured portions in the wood. 
Under microscopical examination all the planlcs showed 
different stages of deterioration and in some cases the woody 
tissues were completely destroyed by fimgus, A report 
to the effect that it was not safe to use the planks for any 
purpose where strength was required was sent out. 

(c) Hollock timber (Terndnalia myriocarpa) from Assam havii^ a 
curious dark colour in the Avood which was responsible for a 
good deal of waste in conversion was sent in for examina- 
tion. All the specimens wore found to be attacked by 
fungus. The dark coloured wood in the centre of the trees 
was possibly the result of the abnormal conditions mot Avith 
in the early life of the trees. 

The number of wood specimens examined in this connection was 
77. 


4, Special Enquiries. 

Several special problems were taken up on behalf of research officers 
of the Institute and forest officers in the provinces. Work atos also 
done for many business firms. The folloAving are a few of the more 
important items : — ' 

(fl) The histological study of a dead Michelia ohmpaca (champ) 
plant Avhere death was caused by an infestation of Urosfylis 
puntigera insects, wliich are said to be responsible for the 
death of many champ trees in Kalimpong plantations, was 
taken up. In this coimection a control healthy plant and 
an infected plant grown in Dehra Dun wore also exainined 
for comparative study. Sections from the original infected 
plant from Kalimpong, Bengal, showed the formation 
of cavities as the result of the disintegration of cells 
and these were always .arranged in a concentric roAV in the 
wood. Similarly the plant from Dehra Dun, whisli died 
after being infected with insects from the Bengal trees, 
when sectioned shoAved tho same type of cavities in the 
Avood. Moreover it appe.ared that tho formation of these 
cavities started in tho lower part of the stenl and wont on 
increasing in sixe higher up the stem. Fungal hyphae 
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■were abundant all over tbc stem from tbo bottom to the 
top but severity of attack was more at the bottom than in 
the top portion of tho plant. 

(6) An examination of sal {Shorea robusta) discs from Eaninagar 
forest division which contained an unusual proportion of 
sapwood was made. Usually sal trees of 20" diameter and 
upwards have about one inch of sapwood but in this case 
the sapwood was from three to four inches thick, most pro- 
bably duo to particularly heavy fellings in tho past in tho 
area from which tho trees came. It was fomrd that the 
entire wliite portion was actually sapwood but from an 
anatomical point of view tliis sapwood was not much inferior 
to tho hcartwood, and if further thinnings are postponed 
the present sapwood ■will become converted into hoartwood 
fairly rapidly and it will then bo of the same quality as the 
present hoartwood. 

In this enquiry more than 140 specimens were examined. 

6. Indexing permanent Slides. jVnatomcad Data and Photomicro- 
graphs. 

In the course of routine work about 1,610 permanent slidos were 
added to the authentic slide collection and those included a largo niunber 
of species (both Indian and foreign) not pre^viously represented. When- 
ever possible anatomical data have been taken from these slides and 
filed for future reference. 128 negatives and 694 photomicrographs 
were also taken dm'ing tho year for publication and record. 

6. Collection of Authektio Wood Specimens. 

(а) From India . — A large number of authentic wood specimens 
from difierent provinces were received for tbo standard collection. 

(б) From abroad . — ^During the year altogether 132 wood specimens 
were added to tho foreign wood collection. Those nore received from 
Zurich (Switzerland), Ceylon, Uganda, Ken 3 'a and Japan, To the donors 
our sincere thanks are duo for helping the Forest Eesearch Institute to 
make its collection of tho commercial timbers of the world as complete 
as possible. 


' 7. Distribution of wood speoijiens. 

In response to requests from abroad and various parts of India, 
8«)5 samples of timber wore sent out to interested enquirers. 



8. Gbnerai.. 

A sixort coiirso in Wood Tecimology was given to tlie following 
officer : — ^Mr. B. S. SindUu, Assistant Works Manager, North Western 
Railway. 

12 lantern slides of important Madras timbers wex-e supplied to 
the Principal, Madras Forest College, for instructional purposes, 
and as usual a number of photomicrographs wore sent to various 
persons intorosted in wood identification. 

Timber Testing Section. 

Speoxal Investigation. 

(fl) The study of the influence of friction on the results obtained with 
the standard slxearing test tool was continued. Sufficient data have 
now been accumulated. The analysis of results will bo taken in hand 
ns soon as possible. 

(i) Tests on teak solobars sent by the Utilization Circle, Rangoon, 
were made in order to determine tho quality of the wood. It had boon 
found that teak solobars often failed when accidents ocemrod and tliis 
had prejudiced the Railways against their use. Tho specimens sent 
were found to bo extremely slow-grown and porous, A report on tho 
tests was sent to tho Forest Economist, Utilization Cii'cle, Ahlono, 
Rangoon. 

(c) Tho preliminary tests on Fraxims micrantlia from Naini Tal 
Division, U. P., wore completed. This species was found to be superior 
to both English a.sh and American while ash. It seems to be a>promising 
species but at present it is not available in suffieient quantities to exploit 
for sports requisites. 

(d) Some preliminary tests were made to determine the comparative 
strengths of sapwood and heartwood of sal from Ramnagar Division, 
U. P. It was noticed that sal trees in that division produced an abnormal 
width of sapwood wliicli was a great disadvantage as it had to bo removed 
when tho logs wore convcrf.od into sleopens. In some cases as much as 
3" to 4" of sapwood was found. The results of tho preliminary tests 
are not strictly conclusive om'ng to tho small amount of material tested. 
A further investigation of this matter appears to bo nooessnry. 

(c) Special tests wore made on billots of naturally and artificially 
grown pyinkado (Xylia dolabrifmnis) from Bhnmo Division, Burma, 
in order to compare their strengths. No difForcnco of any practical 
importance was found although the,, artificially grown timber was a 
little bit stronger. A report was made to tho Forest Economist, Utiliza- 
tion Circle, Ahlono, Rangoon. , 
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(/) Tests were contmued in conjunction with the Seasoning Section 
to find out the effect on strength of different treatments given to wood 
before seasoning. The species dealt with were Hopea parviflora, Anog- 
eissus latifoUa, Tenninalia tonienlosa, Xylia vylocarpa, Greioia tilia^olia 
and Stereospermum xylocarpwn. 

{g) A study of the effect of corrosive chemicals on wood was also 
started in conjunction with the Seasoning Section. Some preliminary 
strength tests were made on deodar. The study is being continued. 

(A) Tests on tea chests of hollock and hollong received from Slessrs. 
The Assam Saw Mills and Timber Co., Ltd., were made to find out 
the strengths of different thicknesses of plj-wood considered suitable 
for tea box work. A report was made. 

(i) Wood used in aircraft construction and also wood from wooden 
parts damaged in accidents were tested from time to time as required. 

(j) 22 consignments of glue joints submitted by Ground Engineers 
of the various Flying Clubs in India for their licence examination were 
examined and reported on to the Director of Civil Aviation. 

(^) Work was started on the preparation of grading rules for Anda- 
man padauk. A preliminary tabulation of defects for 675 squares has 
been done, The work is at present held in abeyance pending the visit 
of the Officer in Charge, Timber Testing Section, to tho Andamans, for 
making a mOl study and obtaining first hand information about the 
nature of the logs available in the forests. 

Koutine Testing. 

During tho year under report, attention was concentrated on work 
under Project 1 (standard tests on small clear specimens) as it had fallen 
in arrears. It will bo seen feom tho following list of species tested that 
good progress was made. Tests under Project 2 (standard tests on 
structural timbers) wore continued. Other routine testing on glues, 
plywood, containers, etc., was also kept up-to-date in cooperation with 
tho Woodworking Section. 


Number of species tested during the ykar. 


Project No. 1 
Project No. 2 
Project No. 0 


Green. Air dry. Kiln dry. Mho. 
17 13 IB 

. . 3 . . . • 

.. under nil Iicid'3 . 77 


The 77 consignments under Project 0 include tho 22 consignments 
of glue joints submitted by Ground Engineers for their licence 
examination. 
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Number or species computed during the year. 


Project No. 1 

Green. 

0 

Project Ko. 2 

• • • 

Piojcet No. 0 

• •• 


Air dry. Kiln dry. Mho. 

12 7 

4 

under nil In nth 78 


About 18.000 uieclianicnl tests and no.arly the same number of ])]iysicnl 
determinations were nwdo during the year. About 4,000 special shrin- 
Icage observations were also made in addition to the voutino testing. 


Techkicad Notes and advice. 

About 100 technical notes and letters were issued during the year 
among whieli tlio follon'ing may })o mentioned : — 

1. Comparison of sissoo (Dalbo-gia sissoo) from diftoront localities. 

2. Comnionis on B. S. Draft Specilicatioii for To.stinn Oluos. 

.3. Comments on B. S. Draft Spooifiention for Testing Tiraliors 
(Small clear specimens). 

4. Indigenous suhstitiitos for >Sitka spriieo for the manufacture 

of air craft. 

5. Indigenous substitutes for hickory. 

6. Indigenous .substituto.s for boxwood. 

7. Indigenous substitutes for cornel wood. 

8. Wood for picker iirins. 

9. Wood for spinning rollers. 

10. Wood for reels and bohhiiu;. 

11. Wood for sbuttlcB. 

12. Wood for comber boards. 

13. Wood for brushes, 

14. AVood for Army signal sticks. 

J.0, AVood for skating Jiall floors. 

10. AA^ood for hoo])S of drums. 

17. AVood for musical instnimcnts. 

18. AA'ood for laminated lomiis racquets, 

19. AA^ood for boat building and diigouts. 

20. AVood for hammer li(iiidle.s and shovel handles. 

21. Wood for skis. 

22. AVood for bridge chesses for military pontoon bridges. 
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Wood Seasoning Section. 

1. New Pkooess op Kiln Dbyino. 

Experiments on the new process of kiln drying developed at this 
Institute were continued during the year, and although the number of 
kiln charges in the large-sized kilns wore only six, on account of insuffi- 
cient supplies of timber for the purpose, the results obtained in all cases 
were highly successful. Some details about the timbers kiln-dried 
during the year are given below : — 

(i) Cedrela loona, toon, — Nineteen logs of tliis species were received 
from the Divisional Forest Officer, Buxa Division, Bengal, The logs at 
the time of receipt were fairly straight and cjdindrical, and, except for 
some slight heart and radial shakes, wore in good condition. It was 
found that shakes, particularly the radial ones, were liable to develop 
considerablj' if the logs wore stored on land for any length of time, and 
for this reason it is advisable to convert the logs as soon as possible 
after felling and to season the converted material immodiatoly. The 
period required for kiln drjnng from about 80 per cent, to 8 per cent, 
moisture content was about 10 days, and tho degrade during drying 
was much less than that which has boon experienced with local toon 
from roadside trees, Bengal toon is not liable to warping and collapse 
to any noticeable extent and is fairly free from knots, and the seasoned 
material on tho whole presents a much more attractive appearance than 
local toon. 

(ii) Termimlta bialata . — ^The sapwood of tliis species is Imown as 
white chuglam, and tho hcartwood as silvergrey wood. The wood lends 
itself readily to the process of kiln drying. A charge of one inch thick 
planks varying in widths upto 25 inches was kiln dried in an internal 
fan, reversible circulation kiln, Tho moisture content of the wood 
was reduced in less than 9 days from 60 per cent, to about 9 per cent., 
with no increase in degrade, except for some opening out of shakos 
originally present in the heartwood. Tho following schedule can be 
recommended for tho kiln drying of this wood : — 


Avekaoe aroisxuHE coktjwt or the wood. 


Cycle. 

1 

From grcea 
t-o 33 
por cent. 

35 iKsr cent, 
to 20 
per cent. 

20 per cent, 
to 12 
per cent. 

12 per cent, 
to 8 per 
runt. 

Maximum tomporatuic 

Heating with nir circulation . 

50®C. 

30 'min. 

oO'C. 

30 min. 

52‘'C. 

30 min. 

6.”)'’C. 

45 min. 

Cooling Mith air oironlation . 
Hxhaust . 

f 1 hr. 

C 2S rain. 

0 min. 

i Ihr. 
i, 30 min. 
Nil 

f Ihr, 

^ .30 min. 
Nil 

C 2lim. 

(. 16 min. 
Nil 













A slight liuinidity troatmont at the ond Avill relieve any BtrossoB 
produced during tlie process of diying. Although a maximum tem- 
perature of 55° C. is rccoinraeudcd in the above schedule, the timber 
was found to stand a much higher temperature (up to 80°C.) in the 
Furnace Idln (sec below) without any apparent injury. H higher tem- 
peratures are employed, it is essential that the circulating air should 
be kept well humidified, for which purpose the kiln walls should be 
built of a material prnoticall)’' impervious to moisture. A small kiln 
with heating coils, fan circulation, water spra 3*8 for humidification, 
and a metal lining to prevent moisture leakage, is now in course of con- 
struction at Dehra Dun, and it is hoped that the effect of drying some 
refractorj' liardwoods at vetj* high temperatures will be tested out during 
tlio next j’ear. 

(iii) Adim cordifolia, baldu. Ver 3 ' wide planks of this wood, a little 
over one inch in thickness, were dried from about 66 per cent, to 10 per 
cent, moisture content in 30 days, with no appreciable degrade at all. 
In a few planks, original shakes opened out slightly and some knots 
were found to have split during the process of drying, otlierwisc the 
condition of diied material was noted as very good. 

With this wood, a slightly longer cooling period was found to he 
useful, and a maximum tcmpcraltire of 61° C. was found to have no 
adverse effect. 

(ir) Camrhini eu'phyUim, while dhup. Planks, ^ inch thick, were 
Idln dried from lihout 60 per cent, to 30 per cent, moisture content in. 
8 days by the new process in an internal fan kiln. TJm condition of 
dried material was good, and the period of drying could probably have 
been reduced ly making the drymg conditions .severer. The results 
on the dijnng of this wood in the Furnace kiln arc de.scribcd below. 

(r) Termimlia tomenfosa, laurel. A charge of one inch thick planks of 
this -wood wa.s dried in an inte.mnl fan kibi by t)ie now process, the timber 
requiring a period of Id days for drjung from about 80 per cent, to 9 
per cent, moisture content. Part of the timber was very dark colomred, 
from a consignment received fiom Madras, and this came out of the 
kiln after drying in an almost perfect condition. The rest of the timber 
was from Debra Dun forests and was of a much lighter colour with a 
large amount of snpwood. This wood hod numerous original heart- 
shakes and knots, and it was noticed that the heart-shnlcos had opened 
cut in some planlm and there was collapse around the knots which had 
split in almost all cases. 

2. Small LAUoRATony Kilns. 

The two small kilns were kept going throughout the year, drying 
2d charges of timber of 39 species, mostly for the Timber Testing Section, 
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Kiln drying of Shorea robusta (sal) was tried in two charges, but with no 
better success than before. Some of the woods like Schima wdllidm, 
Planchonia andamanica, Bridelia relusa, and Heritiera spp. were found 
to be extremely refractroy to kiln dry. These small kilns have now 
been re-designed, and 4 new chambers of the new design are in counso 
of construction. 


3. FtTBXACE Kiln. 

Seven charges of timber were dried in this Iciln, and the results in 
all cases were highly gratifying. A detailed report on the results obtained 
with this Itilii is in the press {Indian Forest Records, Utilization, Yol. I, 
Ko. 3), but a short article on the subject w^as published in the Indian 
Forester of March 1936, as a result of which a number of enquiries were 
received asking for details of construction of the loin. A kiln of this 
type can be built for less than Es. 2,000 in this country, and since it is 
easy to operate and the cost of drjing is low, it is to be expected that 
it ■will become popular with small scale cabinet and furnittire makers. 

4. Air Seasoning. 

A large number of logs of miscellaneous species, which had been 
accumulating in the log ponds for a number of years, and which were 
not required for any particular investigation, were cut up into planks 
and scantlings and stacked for air-seasoning during the year. In all, 
36 species were stacked and are being kept under observation for the 
determination of air seasoning characteristics. 

The experiment on the air seasoning of some highly refractory species, 
which was started last year, and in which the planlrs were stacked ivitli 
thin crossers and even without crossers, in order to slow down the rate 
of drying, showed conclusively the necessity of using crossers for stacking 
wood for air-seasoning. The material stacked without crossers remained 
wet even after one year, except at the ends which showed severe cracldng 
and splitting due to the unequal rate of drying. The use of thin crossers, 
shout thick, for stacking highly refractory woods for air-seasoning 
appears to be promising and will be further investigated. 

6. Water soaking prior to air seasoning. 

Strength tests on end-matched specimens of various species, which 
had been air-seasoned with and ivithout previous water soaking showed 
that in the case of Anogeissus latifolia there was a slight decrease in the 
strength of wood under impact, while there was no marked effect in the 
case of Grewia tUiaefoha, Xylia xylooarpa, Tetminalia lonientosa and 
Stereospermum xglocarpum. Tests on other species are in progress. 
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6. Air seasootno op BAiEWAy sleepers. 

A report giving details of and results obtained from the various ex- 
ppriracnts on the air seasoning of coniferous railway sleepers carried 
out in the Punjab between 1926 and 193d was published during the year 
{Indian Forest Records, UiUizaiion, Vol. I, No. 2). This Becord contains 
a discussion on the results and also some suggestions for the improve- 
ment of the softwood sleeper situation in North India. 

A small experiment was started at Marala in the Punjab, in co- 
operation with Messrs. Spedding Dinga Singh & Co., to test the effect 
of girdling standing trees of deodar for 2 years before felling, with special 
reference to the subsequent cracking and splitting of sleepers during 
seasoning. Two lots of deodar sleepers were stacked, one from girdled 
trees and the other from the same forest area but from trees which 
had not been girdled. The stacldng was done in the first week of 
January 1936, and the final inspection was carried out in March 1936. 
The results are being worked out, but there appears to be no marked 
improvement in the seasoning of sleepers from girdled trees. 

In order to determine the extent of drying of deodar wood dming 
the period the trees arc left standing after girdling, two trees of deodar 
were girdled in the Ohakrata division in the United Provinces, and a 
detailed investigation will be carried out on the air seasoning of sleepers 
obtained from these trees. ‘ 

7. Determination op the moisture content op wood. 

Two papers on this subject were published during the year, one in 
the Emfire Forestry Journal (Voi. 14, pp. 43-53, 1936) and the other in 
the Indian Forester (July 1935). From the numerous enquiries that 
are being received on the subject of rapid methods of determining mois- 
ture in wood, it appears that there is a growing demand in this country 
for electric moisture meters. The imported instruments are very costly, 
requiring an investment of Bs. 800 to Bs. 1,600 for each meter, and 
there appeared to be little chance of their becoming popular in this 
country at such prices. 

With the object therefore of devising a cheap and efficient electric 
moisture content indicator lor general and commercial use, various 
methods of measuring electric resistance of wood have been studied in 
the seasoning laboratory, and a moisture meter based on the conductirity 
principle using a thermionic vacuum tube amplifier and a special type 
of needle contacts has been constructed. The amplifier works at a low 
voltage and is used under conditions which cut down to a minimum the 
sources of trouble in the grid circuit, which are usually met with in the 
amplification of minute currents. An instrument of this type can be 
built up at a cost of about B.s. 160, most of the components being avail- 
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able from radio dealers. A detailed note on the subject will be published 
soon when the new meter has been thoroughly tested. 

8. A SURVEY op THE MOISTURE CONTENT OP WOOD. 

No definite information is available at present on the seasonal varia- 
tions of the moisture content of wood and consequent changes in size 
due to slirinkage and swelling of wood ; and it was, therefore, considered 
desirable to collect information on this subject. Matched specimens of 
six commercially important species were prepared at Dehra Dun, and 
were distributed to 22 difierent centres spread all over the country, 
where the specimens will be weighed and measured regularly every 
fortnight for a period of tivo years. The information obtained will be 
of considerable use to railways, cabinet and furniture makers, and others 
interested in the use of seasoned wood. 

9. Shrinkage studies. 

Experiments on the effect of high temperatures on the shrinlcage 
and moisture equilibrium of wood were completed during the year, and 
a report was issued as an hviian Forest Record (Utilization, Vol. I, No. 1), 
The following treatments have been investigated : — 

i. Kiln drying. 

ii. Steaming of green wood at and above atmospheric pressure. 

iii. Boiling of green wood in water. 

iv. Steaming of air dried wood at atmospheric pressure. 

V. Exposure of wood to dry air at 100°C. 

The results are fully discussed in the report, but the main conclusion 
drawn from the experiments is that within practical limits the use of 
high temperatures alone is incapable of reducing the shrinkage, swelling 
and hygroscopicity of wood by any appreciable amount. 

A detailed investigation is now in progress on the effect of impregna- 
ting wood with various chemical substances on the shrinkage and swell- 
ing of -wood, but the results so far have not shoivn any marked reduction 
in the •working of wood with fluctuations in atmospheric htunidity, 
although a large number of treatments recommended in current litera- 
ture have been tried. 

An experiment ■was carried out on the metal spraying of wood, with 
a view to finding out how far a film of metal sprayed on a piece of 
■xyood ivould protect it against changes in moisture content and dimen- 
sions due to variations in atmospheric h'umidity. It w'as found that 
metals having low melting points, like 'tin, lead and zinc, reduced this 
property by about one half to one third, whereas the metals melting at 
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liiglior temperatures did not sTiow any appreciable effect, Further, the 
sprayed metal coatings do not protect wood against the absorption of 
Avater during the soaking of such treated pieces in water, and there is a 
liability of weakening the bond between the wood and the metal due to 
the swelling and shrinkage of the wood. The results are given in detail 
in the Indian Forester of October 1935. 

10. Collapse in wood. 

The investigation on the occurrence of collapse in certain Indian 
woods and methods for its removal was completed during the year and 
a report was published in the Indian Forester of November 1935. With 
regard to the incidence of collapse in toon, it Avas found that — 

i. The tendency to collapse varies in different trees even among 

those groAving in the same locality, 

ii. The material from the butt end is more prone to collapse than 

that from the top of a tree, 

iii. Heartwood from near the sapAvood zone lias greater liability 

to collapse than Avood near the heart-centre, 

iv. The severity of collapse is increased by drying at liigh tem- 

peratures in a kiln, and 

V. That the first appearance of collapse is noticed at about 60 
per cent, to 60 per cent, moisture content and most of the 
collapse occurs before the wood roaches the fibre saturation 
point. 

Experiments on the steaming of collapsed Avood at about 100“0. 
for periods A^arying from one to six hours showed that collapse can be 
removed almost entirely from toon plank.s, but the same treatment Avas 
not effective ui the case of Scliima loallicMi and Qtierotis lineala and 
only partly so Avith Aorocarpus fraxinifoUus and Machilus spp. 

11. End paints. 

Various tests are in progress on the suitability oi different Composi- 
tions for use as end-paints on conAUJcted material for preventing end- 
splitting of Avood during air seasoning. The results so far shoAv that 
tliick coal tar is nearly as effective as some of the paints specially made 
for the purpose such as hardened gloss oil, while it costs much less. It 
is already proving useful for preventing excessive oiid-splitting of soft- 
wood raihvay sleepers in the Punjab. 

12, Enquiries. 

A large number of enquiries on various subjects relating to air and 
ki ln drying of timbers Avero replied to ns usual. Designs for small timber 
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drying kilns Trcre supplied to various firms, and a number of enquiries 
on l.lie design and constniction of ITiminco kilns arc in band. These 
will bo dealt with as soon as the final plans for this kiln aie ready. 

13. Stapf. 

Dr. D. Narayaiuunurti, an Upper Grade Assistant in tlic *Scclion, 
leturuod to duty after spending about a 5 'ear at Danzig University, 
where he obtained the degree of Doctor of Engineering, on a thesis ou 
the movement of moisture in wood. 


Wood PreservaHon Section. 

1. L\noj3 soalu rinnn experiments with asuu by the Indian 

lliULAVAYS. 

In accordance with the recommendations of the Baman Committee, 
the North Western Railway treated under pressure -vvith Ason 10,000 
sleepers of chir, fir and deodar. The sleepers were also given a supple- 
mentary dipping treatment with a bituminous suspension of petroleum 
asphalt and crude oil. 

2. Relative cost or the Asou and anti-splittino treatment and 

THE PRESENT CREOSOTE AND CRUDE OIL TREATAIENT OP RAILWAY 
SLEEPERS. 

The 10,000 sleepers referred to in the previous paragraph were treated 
by the Ascu Wood Preserving Agency, Delira Dun, u'ho put up their 
up-to-date portable Ascu treating and anti-splitting plants in the sleeper 
treating yard of the North Western Railway at Dlulwan. Half the 
sleepers were tTC.ated with a 4 per cent. Ascu solution in water and the 
rest were treated w’ith an 8 per cent. Asou solution. All the sleepers 
were given, after a few days air-seasoning, a dipping treatment with a 
hot bituminous suspension. 

The Raman Committee has stated (vide para, 10 of the Report) that 
“A 40 per cent, solution of creosote w'hich is usually regarded ns an excel- 
lent preservative proved wholly unable to resist the destructive agents 
acting on a sheet of Bombax veneer when interred in the graveyard. 
In the same oircumstanccs. however, a 4 per cent, solution of Ascu 
showed itself completely cflfcctive as a resistant to fungus and insect 
attacks ”. 

It may he stated in this connection that although the North Western 
Railway have been employing a 40-60 mixture of creosote and fuel oil 
for treating softwood sleepers, the quantity actually impregnated is 
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only 5 lbs. per cubic foot "whereas "with Asou, a 20 per cent, larger quantity 
of 4 per cent, solution, is injected. The following estimate of costs has 
been- based on an absorption of 6 lbs. of 4 per cent. Ascu solution per 
cubic foot into soft'wood sleepers followed by "the anti-splitting treat- 
ment. It is due to the courtesy of the Ascu Wood Preserving Agency 
that the following reliable figures of the actual cost of Ascu and anti- 
splitting treatment of sleepers have been made available for publication. 

Gapacity, worJiing only single shift, of tJie whole plant {using Rueping 
process) 180 B. Q. sleepers. 

(Working days in the year— 300.) 

Rb. &. p. 

1. GapxUxl (Bsl— 

Inicrust ua investment nt Tt per cent. Dcprucinlioii 

' at T-J- {Kr ci-nti 0 0 3 

2. Cost of treat iiigaubbla nett — 

(<i) Abuu ohcmioiils at 0-7 lb. poc sicepf-r based on 0 3 0 

on impregnation of 6 lbs. of solution per cu. (Will be sb'ghtly loss 

ft. , for tbo Bnilway 

duo to less freight 
charges.) 

(6) Anti-splitting medium (10 per cent, asphalt in 

unreOnod crude oil 4 lbs. per sleeper) . . 0 2 0 

3. Goal of hhmr end aupermaion {including handling 

aleepefa during (J«d helwcen the operational — 

(а) Asou treatment 0 0 10 

(0) Anti-splitting treatment 0 0 4 

4. Power and fuel — , ^ 

(rt) Power (omdo oil and lubrication for oil engine) . 0 0 2J 

(б) Fuel for heating niiti-splitliug medium . . 0 0 IJ 

r>. Iliecellaneous Slone 0 0 1 

Totai. . 0 7 4 

I 

f III I 

‘ The corresponding cost of the present treatment at Dhilwau with a 
40 per cent, creosote — 00 per cent, crude oil mixture and using 6 lbs. 
of the mixture per cu, ft. works out at about Bs. 1-0-8 excluding the 
cost of carriage of sleepers from different places to the central treating 
plant located at Dhilwan, Even at special railway material rates, the 
transportation cliarges are considerable. In the case of the most 
important kind of coniferous sleepers, namely chir sleopors, the North 
Western Railway has been paying a freight charge of about 0-9-0 per 
sleeper ou two to tlirec laldis of obir sleepers treated annually ; on blue 
pine and fir sleepers, the railway also spends annually about two lakhs 
rupees on freight. 

n 
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The above facts indicate clearly the superiority of o cold treatment 
process like that with Ascu which makes an inesponsivo portable pres- 
sure and power plant practicable. The Ascu Wood Preserving Agency 
has stated that their complete plant, which can deal by the Buoping 
Process with about 1,10,000 sleepers a year, cost only Ps. 7,600. It 
can bo carried and installed anywhere at very small expense. No boiler 
or other heating is required for the treatment. Other smaller plants are 
available at about Es. 1,500 and upwards. 

3. Specifications por Ascu treating wood podes for electric 

TRANS&nSSION. 

During the year, detailed specifications for the Ascu treatment and 
seasoning of wood polos wore worked out as there was a oonsidorablo 
demand for the treatment of wood polos with Ascu. Such specifica- 
tions have since boon supplied to the heads of several departments of 
the dificrent provinces. The Ilydro-cleotric departments of the United 
Provinces, the Punjab and the North-West Frontier Province, have 
decided to use for all their 11 K. V. distribution linos only wood polos 
treated with Ascu. Several towns in the Punjab, United Provinces, 
and Bihar also have either decided to or will very probably decide to 
use woqd poles treated with Ascu for electric lighting and service. 

4. Specifications for the ruRcnASB or wood poles tor ovERHEiVn 

TR.\NSMISSION. 

Considerable correspondence took place between the Forest Koscarch 
Institute and several local Governments and public utility concerns 
regarding the framing of suitable specifications for the purchase of un- 
treated wood polos meant for subsequent antiseptic treatment. Pro- 
visional specifications have been drawn up, and considerable help has 
been given to enquirers regarding the design of wood poles and the 
firamiug of specifications for the purchase of wood poles. These speci- 
fications will be further discussed in the near future by the Officer in 
Charge, with the Electric Inspectors of the various provincial govern- 
ments BO that they will, in all probability, have to be modified slightly 
at a future date. 


6. Practical applicationr or Ascu. 

(g) During the year, there were six Ascu pressure treating plants 
under operation. The Ascu Wood Preserving Agency, Dohra Dun, 
treated nearly G,000 wood polos mider piossure with Ascu for tlxc Hydro- 
electric Department of the Government of the United Provinces. It 
is understood that all the poles have hoen erected, and the department 
is thoroughly satisfied with them. Compared with the corre.spondlng 
estimate employing one of the cheapest and most unsatisfactorj*' t 5 pe 
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of metal pole (namely steel rails) a saving of over a laldx of rupees has 
resulted diu'ing the year to the Gbvernmont of the United Provinces, 
by using treated wood polos. The saving when comparod with the 
usual and more expensive types of imported metal polos is far greater. 

The Hydro-oloctric Department have recently placed a further order 
with the Potest Department of the United Provinces, for 5,000 more 
sal poles which will be treated shortly with Ascu under pressure. In 
a few months’ time, therefore, in a single province a high tension trans- 
mission lino of about 700 miles in length supported on treated wood 
poles will bo an actual fact. 

(6) The services of the Qfficer in Charge of the Section were lent to 
the Government of Bhopal for examining thp timber resources of the 
State. Several reooromondations to the Government for the more 
economical, extensive and scientific exploitation of the Stale’s timber 
resources were made. Most of the proposals hinge on the Ivigh degree 
of durability that can bp obtained by treating practically any timber 
with Ascu. It is understood that two of the mos|; important recora- 
rpoudations made, namely the installation of a high tension transmission 
line from Bhopal to Sohor and the orpetion of a comprohensive tele- 
phone system, (linldng the various Tehsil headquarters with tho city 
of Bhopal) have boon very favourably considered by tho State aiithor- 
itios. Bj*^ employing treated wood polos, it ha? been made possible to 
construct a telephone system of tho metallic two-wire typo for only 
Bs. 150 per mile. There is a groat field, especially in the Bidian States, 
for tho inauguration and extension of economical and pfliciont tolophono 
linos employing treated wood poles as they cost only a small fraction 
of tho price of metal poles. 

(c) As a result of tho excellent rosidts obtained with some experi- 
mental Ascu treated posts placed in the various harbours of India, tho 
Coohin harbour authorities havo decided to put up very shortly an Asou 
treating pressure plant, and tho harbour authorities of Calcutta. Vizaga- 
patam and Bombay have been considering seriously the tiucstion of 
putting up similar plants to prosorvo timber for marine construction 
work, 

(d) During tho year tho Government of Travancoro purchased a 
pressure treating plant and made it mady for presor\'ing with Asou 
all the polos required in connection with the Pnllivns.al Hydro-oloctric 
Sohomo, and for building construction, etc. One" of their officers was 
deputed to Dohra Dun in July 3935 for two months’ tiainiiig in wood 
preservation. 

(e) Tho Govommont of Mj^sorc also treated several thousand cubic feet 
of timber with Ascu during tho year and have decided to continue such 
treatment for'.cloctrip poles, sleepers, Jjuildiug timber, ote. 

, ' ' ' ' ' t> 2 
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(/) Tha Hydio-electric Department of Simla treated a few Imndred 
locally obtained coniferous poles witli Ascu by a dipping treatment. 
It is understood that they will use Ascu treated poles in all tbeir future 
work. 

{g) It has already been mentioned that during tbe year under review 
six As nii treating pressure plants were in operation. It is further under- 
stood that at least ten more pressure plants will bo put up at difEerent 
points in India during the next few months, so that it is not perhaps 
too optimistic to hope that commercial wood preservation will very 
soon become an important industry in this country. 

Qi) A 2 per cent, solution of Ascu was used to treat Tamarva stakes 
in tomato plantations in the North-West Frontier Province. The 
annual renewal of untreated stakes due to white-ant attack was costing 
previously about Es. 60 per acre. After over a year’s experience it has 
been reported that not a single Ascu treated stake required renewal 
and the Director of Agriculture ospressed the opinion that Ascu was 
definitely suitable for agricultural requirements. 

(i) On the advice of the Forest Eesearch Institute, the Government 
of the Federated Malay States have finally decided to put up a pres- 
sure Ascu plant to treat railway sleepers, and they have placed the 
order for it. 

(j) A pressure plant employing Ascu was also put up by a private 
firm in Ceylon on the advice of the Dehra Dun authorities. 

6. Tkeatment of bamboos with Ascu. 

Experiments conducted with split and unsplit bamboo using Ascu 
under pressure showed that there was hardly any difference in the 
amount absorbed by tha two typos. It would appear, therefore, that 
the penetration in bamboos is practically wholly longitudinal, and that 
the nodes hardly intorfero at all with the penetration. 

There is a great field for the extensive use of treated bamboos in 
India. Very largo quantities of bamboos are used in cheap house 
construction, for mats, partitions, roofing, and ceilings. Untreated 
bamboos rot or are attacked by inseots in a few months. Treated 
bamboos are durable and resistant to white-ant, insect and fungus attack 
for a period of over three years when exposed to very severe conditions 
promoting decay and insect attack, so that imder average conditions 
of use, a far longer average life oan be confidently expected. 

The importance of the use of treated bamboos and timber can be 
appreciated from a report that about seven lakhs of bamboos are requir- 
ed for renewal purposes annually in a single sugarcane district in Madras 
Presidency. It has been computed that the annual cost of renewing 
bamboo props in sugarcane fields works out at about Es. 40 per aero. 
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7. NatDBAL TU mg.AHTT.T'T V OF CERTAIK TIMBERS AND TlaB TOXIC FRiNCItLES 

INVOLVED. 

Aqueous, ethereal and alcoholic extracts of sal, deodar, teak and 
jack wood were prepared for treating somul veneers to see whether 
such extracts have any antiseptio value for preserving timber and, if 
so, to study the true nature of the toxic principles of the four timbers 
in question that confer on them the property of resisting decay and 
insect attack. 

One inch cubes of sal, teak, deodar and rosewood wore also shaken 
20,000 times in a shaldng machine with other, hot water and a 6 per 
cent, caustic soda solution. Similar pieces were also left exposed to a 
temperature of 80®O. for 6 hours. All the pieces after the above different 
treatments were submitted to termite and fungi tests in the antiseptic 
test yard. The results of these tests will be reported next year. 

8. ITreproofing treatment of ti>ibeb. 

Ammonium salts, especially ammonium borate, ammonium sulphate 
and ammonium phosphate, have been long known as efficient and com- 
paratively cheap fireproofing agents for timber. Efforts to incorporate 
these with Ascu have not proved wholly successful. Experiments were 
conducted to examine the effect of the addition of sugar to redu ce t he 
corrosive action of Asou and ammonium sulphate on steel. 1011116 
there was an improvement the defect could not altogether be eliminat- 
ed, so that a search has still to be made for an economical and efficient 
fireproofing composition that can be incorporated with Ascu for pres- 
sure treatment in one movement. It may be stated, however, that for 
short periods of time the addition of sugar has been found to bo very 
effective for making a combined Ascu and ammonium sulphate treat- 
ment practicable. 

Eireproofing paints of three colours namely white, blue and brown 
were prepared. These will be improved during the coming year when a 
special apparatus for testing the relative firoproofing efficiencies o 
different compositions will bo installed. 

9. Anti-splitting treatments. 

During the year under review experiments were conducted to find 
out tho best conditions of moisture content for the anti-splitting treat- 
ment of sleepers. The experiments indicated that in tho case of soft- 
wood sleepers, certain improvements in the reduction of a tendency to 
split might be expected by employing a dipping or pressure treatment 
with an aqueous emulsion of asphalt of a penetration of 180 to 2 . 
In tho case of hardwood sleepers however an oil or asphaltic treatment 
is practically of no value as far as reduction of splitting is conoernc . 
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Six different typep of petroleum asplialt, air-blo\m and. slfeam tldwji, 
and of different degrees of penetration, were submitted +o test to deter- 
mine their relative water-proofing efliciency. An asphalt with a pene- 
tration of 30 to 40 appeared to be about the best. This fact will be 
made use of for developing water-proof wood shingles, and for water- 
proofing pljTvood. 

Emulsions of asphalt with water and with sodium silicate solution 
were tested to find out their relative water-proofing efiSoiency. Sodimn 
silicate appears to improve the water-proofing efficiency of an aqueous 
asphaltic emulsion. A classification of condition was made as regards 
the splitting, of several Asou treated sleepers of six species, viz., cbir, 
fir, kail, deodar, boUong and bollock. They were given a supplementary 
anti-spbtting treatment by pressure in the case of half the sleepers and 
by dipping in the case of the rest. The sleepers were then exposed to 
the elements for 14 months whan they were inspected individually and 
their conditions classified. An independent inspection and classifica- 
tion of the same sleepers was made by the Permanent Way Inspector, 
Dehra Dun. His classification tallied closely with that of the Institute 
experts. Both the classifications diowcd that sleepers dipped in a bitu- 
minous suspension of asphalt and crude oil were in a bettor condition 
as regards splitting than the corresponding sleepers treated under pres- 
sure with the same anti-splitting composition. The fact that some of 
the pressure treated sleepers containing 3 to 4 gallons of the composi- 
tion per sleeper split very badly raises an important point as to whether 
a large quantity of dark coloured oil doe? not increase the tendency of 
sleepers to split in the permanent way. This is being mvostigoled. 

10. ASCU TREATMENT OR TIMBER IN SITE. 

In practice there are several places where untreated timber has 
been already used, or where facilities for plessure treatment may not 
bo readily available. Experiments to develop a special asphaltic emul- 
sion with Asou have been inaugurated, and it is expected that during 
the coming year a painting composition will be perfected which can bo 
applied with a brush to timber already in use. 

11. Design or a ciieap portable wood preservation plant. 

A design for an inexpensive portable wood preservation plant foir 
use with a preservative like Ascu (which requires no heat for its applica- 
tion) was developed dming the year and was placed at the disposal of 
several enquirers who asked for such a plant. A small Ascu pressure 
plant can be had for as low an investment as Es. 300. Such a plani can 
deal with several thousand cubic feet of wood in a year. Its manipula- 
tion is very simple. It requires no special technical knowledge and no 
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power. Manual labour can. operate a band pump wbicb is all ibat is 
required for developing tbe necessary pressure. 

' 12. Mauinb Tests. 

All tbe Ascu treated experimental sticks laid down in tbe harbours 
of Calcutta, Vizagapatam, Madras, Cochin, Bombay and Karachi were 
inspected by the Chief Engineers concerned during the year, and were 
found to bo, in all cases, in excellent condition. Some of the treated 
pieces had been exposed in teredo infested waters for about three years. 
As the wood in question consisted practically entirely of rapidly perish- 
able sapwood and as oven teak heartwood has been known to have been 
destroyed within a year by marine organisms, the results obtained with 
Ascu treated sapwood pieces have been very gratifying. 

13. Gbaveyabd Tests. 

During the year sticks treated with Cuprinol, Orthodiohlorbonzono, 
Ascu asphalt emulsion and Saum’s preservative were placed in the test- 
yard, and kept under observation. Creosoted bamboos, insulation 
boards and’ treated plywood specimens wore also laid in the test-yard 
for teats against termites and fungi. Untreated specimens of the fol- 
lowing species wore also submitted to test in the test-yard • 

Isonandra spp. 

Kayea jlorilmnda, 

Amoora roliitvka. 

14. Tests by Ei.eotrio Inspectors. 

Ascu treated posts and untreated controls wore sent to practically 
all the provincial Electric Inspectors in the country for test purposes. 
In the case of two provinces, tests are also being undertaken by Electric 
Supply Companies. 


Wood Workshop Section. 

This Section continued to fimotion on a reduced scale as a supply 
unit for other sections, wliile the Officor-in-Charge (Mr. W. Nagle) 
devoted the gmator part of bis time to vonofr and plywood research 
and to glue testing. 

The Timber Testing Section was supplied with 18,829 wood speci- 
mens for tost pm’posos as detailed below ; — 

Static Bonding- 

Aircraft 1-A ...... . 1 . • 198 

Bosonroli 1-A .......... 198 

Bcgular 1-R 1,279 

Vohiolo Minor 1 VJM >912 

Plywood 1 P, W. t . . . . * ' * . . 239 
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Impact Bonding — 

Special 

Begular 2 810 

Eoyal Aircraft 2RA ......... 4,102 

Compression Parallel — 

Stmctnral 3str. 69 

Bcgnlar 3 . 2,325 

Compression Perpendicnlnr — 

Structural 4str. 28 

Begular 4 . 770 

Hardness — 5 699 

Shearing — 

Regular G 3,316 

Plywood G P. W. ......... GGl 

Glue joints 6 J. B 107 

Tension Porpendioular to grain — 7 820 

Torsion — 8 690 

Shrinlmgo Radial and Tangential — ^0 ...... 748 

Shrinkage Volumetric — 10 374 

Boxes 24 

Hammer handles 24 

Tlio Wood Taclmology Section was supplied witli 34 “ Gamble ” 
specimens and 993 band specimens. 

In addition to supplying other sections ■witb converted material for 
research purposes this Section completed 438 jobs of a varied character 
including the making of : — 

Handles (various). 

Packing cases (various). 

Ladders. 

Parquet flooring. 

Drawing boards. 

T. Squares. 

Switch board covers. 

Prames (various). 

Sign boards. 

Ahnirahs. 

Tables. 

Curtain rods and brackets. 

Cupboards. 

A saw bench. 

Veneer and plywood panels. 

Pile cabinets. 
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Macliinc platforms. 

Totmis racquets (oxperimontal). 

Camota frames. 

Experimental bridges. 

Flooring. 

Boxes (various). 

Screens. 

Glue test joints. 

Stools. 

Backs. 

Veneer boxes. 

Trays (various). 

Five hundred and forty-four logs of 79 species were converted in 
the sawmill. 

In addition to the above much miscellanoous work was done in the 
mills such as preparation of crossars for stacking timber planks and 
scantlings for use in other Sections. 

Eeports on tho working qualities of tho undermentioned timbers 
wore recorded during the period under review ; — 

Boinbax malaharicwn. 

Tectom grandis (Bengal, air dry). 

Lagerslrocmia hnceolata. 

Mitmisops dengi. 

Morvs alba. 

Teclma grandis (Bengal, lain dry). 

AntJioccpIialus cadamba. 

Tectona grandis. 

Sterculia canvpanuhia. 

Dalhergia sissoo. 

Dalhergia sissoo (Punjab roadside). 

JDalbergia sissoo (knotty sissoo). 

Bucalyftus eugenioides. 

Dalbergia sissoo (Bengal, air dry). 

Dalbergia sissoo (Bengal, kiln dry). 

' Monts alba. 

Ginnamormm iners. 
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Carallia integerrima. 
Ohvkrasia tabularis. 
Tectona grandis (IMadras). 
Yitex altissima. 

Dalbergia sissoo (Nopal). 
Amoora roJdtuka. 

Shorea rdbusta. 

DicJiopsis polyaniha. 
Kayea florihunda. 
CdlophyJhim spp. 

Heritiera spp. 


Tests. 

Tests "vvere carried out on n sample piece of plywood forwarded t)' 
Messrs. The Expanded Metal Depot, Bombay. 

Tests wore carried out on a piece of teak which was prepared for the 
purpose of ascertaining if “ Duco ” would react in any way to the various 
chemicals peculiar to photographic woric. 

Tests and a careful oxaminatiofa were carried out on a folding boat 
sent to the Institute by the K. d. 0. Bengal Sappers and Miners, Boor- 
koe, and the results with ad\'ice and suggestions for improvements in 
the design wore given. 

Miscellaneous. 

At the request of the Officer Commanding, K. 6. 0. Bengal Sappers 
and hliners, Boorkce, the Officer in Charge, Wood Workshop Section, 
visited their works to give help and advice on their sawmill. 

Experimental bridges of laminated construction were made in the 
workshop and are now Tinder observation. 

The laurel screen made in the wood workdiop of this Institute and 
exhibited at the Bihar and Orissa Eorest Department stall at the Patna 
Exhibition won a silver modal and a certificate of merit. 

Experimental veneer fruit baslsets were niado at the request of the 
Marketing Board authorities for trial. 

Veneer Sub>Section. 

Logs of the following species were peeled for tests under Project 
VIII 

Dipterocarpus tuberculaius. 

Tetramdes nvdijlora. 
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' Ganelina arhorea. 

Aglaia odoratissima. 

Elaeocarpus iubcrculatus. 

Cedrda toona. 

Anioora canarana. 

Idtsaea wightiana. 

r 

Palaquium elliptioum. 

Budklandia populnea. 

Ougdnia dalbergioides. 

Pkurocarpus marsupium. 

Telramdes nudifiora. 

Ciypiomeria japbnical 
Artocarpus chaphsha, 

Terminalia biahia. 

Sltorea assamica. 

Canarium cxiphyllum, 

Bdmbax malabaricum. 

Euquirios relating to vonoers and plywood received during tire year 
inciudod the following : — 

1. Tho Chief Conservator of Forests, Mj^ore, regarding a plywood 

factory ,in India and maoliinory for making plywood, etc. 

2. Mr. Stanley A. Clarke, Council for Scientific and Industrial 

Hesoaroli, Melbourne, regarding detoils of a plywood plant 
with sketches and full information on the subject. 

3. The Director, Industrial Intelligence and Research Bureau, 

Now Delhi, regarding a plywood plant for the manufacture 
of pacldng cases and 'chair seats. 

4. Mr. R. K. Jain, Civil Engineer, bblbi, regarding particulars and 

sizes of machines for the manuiaoture of plywood. 

5. The Forest Research Officer, Bihar and Orissa, regarding the 

cost of veneer panelling. 

6. The Timber Manager, The Assam Railways and TrAding Co., 

Ltd., regarding lac adhesives. 

Visitors to this Section were numerous. 

Minor Forest Products Se^ofi. 

F. R. I. POBTABLE ChABCOAL KiLN (“ FbIKILE ”). 

The ‘number of ’enquiries concerning this kiln contihubd to be large. 
Th&ty-five'’sots of scale drawings 6f the Idln wore sent out to forest 
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officers and charcoal contractors who Tnshed to make their o^vn kilns. 
The forest departments of various provinces and states in India, the 
Federated Slalay States, Mauritius and tho United States of America 
were among those to whom the drawngs were supplied. 

Experiments wore continued to see if it was possible to do away with 
certain parts without sacrificing the efficiency of the kiln, so that tho 
cost of the lain could bo reduced. It was found however that sub- 
stantial reductions were not possible without changing tho design of 
tho lain. 


2. Chaucoal BniQUETTiNe. 

Tho cost of manufacturing charcoal briquettes using various binders 
was worked out, and tho search for a cheap binder was continued. Of 
the various binders tried tho following gave good results : — (i) 5 per 
cent. Bavhinia retusa gum and 4 per cent, rice, (ii) 5 per cent, rice, 
(iii) 6 per cent. Bavliinia relusa gum. With those binders the cost of 
briquetting per maund of 80 lbs. of briquettes works oxit at Es. 0-8-2 
for (i), Bs. 0-3-11 for (ii) and Bs. 0-7-0 for (iii). On a commercial scale 

(11) holds out promises of being successful. 

Tamarind seeds ground and boiled in water, and prickly pear {Opun- 
iia sp.) wore also tried as binders. Tho former gave good strong bri- 
qtiettcs which burnt well, while tho latter produced weak briquettes 
which, however, also burnt very well. 

Some preliminary experiments were also made on the use of molasses 
as a binder. Tho briquettes were very strong but they absorbed mois- 
ture during the monsoon. Tho future lino of work will bo to find if 
possible a suitable binder from waste products of little or no value. 

3. COLTIVATIOX or MEDICINAL PLANTS. 

The following q)ecies were cultivated in the Minor Forest Products 
garden ; — (1) Batura fasluosa, (2) Ipomoea purga, (3) Tribuhis terrestris, 
(4) Artemisia marilma, (5) Chrysanthemum cinerariaefoJium {Pyreth- 
rum), (6) Berris elliptica, (7) Berris malaccensis, (8) Sohnum indicam, 
(9) Hydrocotyle asiatica, (10) Plantago psyllium, (11) Plantago dbovata, 

(12) Mentha piperala, (13) Canm coplicum. Of these, numbers (1), 
(4) (Kashmir variety), (8), (9), (10), (11), (12), (13) were sucecssfrl. 
Numbers (2), (6) and (7) did not Iffie the Uehra Dun climate. 

During the year seeds and cuttings of Artemisia maritima were sup- 
plied to the Silvieultural Bcsearch Division, Punjab, for trial at Chi- 
chawatni. 

Pyrethrum powder, prepared from the flowers grown in the Minor 
Forest Products garden, was found by the Forest Entomologist to be 
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stronger in its effects than two commercial samples of pyrethmm. 
Pyrethrum seeds from Japan and Belgrade were obtained and sown in 
the Minor Forest Products garden. Germination was good and the 
plants are growing well. They started flowering after the close of the 
year. 

The growth of Denis elliptica and Derris malaceensis was very bad ; 
only three plants of the former were five feet in height ; aU the others 
(of both species) were less than two feet in height at the end of the year, 
with very few shoots and a poor root system. These two species do 
not like the dry heat of the summer and require protection against the 
winter frosts. For these reasons plantations of Derm ell^tica and 
Derris malaceensis are not likely to be successful in northern India. 
They should, however, be tried in the forests of Assam and the Western 
Ghats where the climate is more like that of Malaya where they arc 
grown on a commercial scale. 


i. Match woods. , 

A publication incorporating all the results of past tests was sent to 
the press during the year. 

6. Collection of information on drugs of forest importance. 

, As mentioned in last year’s report, this work is being carried out in 
conjunction with the Biochemist and the Forest Botanist. On account 
of certain changes made in the form of classification, etc., a good deal of 
additional labour was involved and the work of rean-anging the informa* 
tion could not be finished by the end of the year. 

6. Substitutes for cork for use as insulators in refrigerators. 

Preliminary work has sho^vn that several forest fibres and flosses 
could be used, especially semul {Bombax maldbaricum) floss. 


7. Outturn of 'minor forest products (drugs). 

No information is at present available regarding the names and 
quantities of various minor forest products, especially drugs and medi- 
cal plants, available from the forests of various provinces and states 
m India. As minor forest products are generally leased out for a lump 
sum no record is kept regarding the species collected or the quantit^ 
A start Was, therefore, made and a circular sent to' all forest oflicers iii 
India tkough the courtesy of the fiispector General of Forests and 
heads of Pxovincml Forest Departments, requesting that such informa- 
lon as was available might be collected from contractors and other 
sources. The results so far are encouraging, and repUes arc being receive 
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ed from all provinces and states. It is hoped that the good work "will 
continue and that all forest officers, including range officers, foresters 
and forest guards will help to supply what information they can on the 
forest products available w’ithin their jurisdiction. It is only by this 
means that the information being collected at Debra Dun will be made 
complete. 

8. ENQXnRIES. 

Over 400 enquiries dealing with the supply, collection, marketing, 
prices, etc., of various minor forest products were dealt with during the 
year. 

Paper Pulp Section. 

1. Bxpertmejttal Factory. 

(а) Disintegration of bamboos. — E:q)criments on the disintegration 
of bamboo were continued during the year under report. Feeding 
and crushing rolls were fitted to the old Norris and Christy machine. 
The results obtained were a decided improvement on the previous ones. 
It was found, however, that the rolls were too light and small to deal 
effectively u-ith the whole stems of bamboos. It was also found that 
the flattening and partial crushing of bamboos could be effected more 
completely Avith pyramidical projections on the surface of the rplls, 
instead of the ribs previously used. A newly designed set of rolls, for 
the feeding equipment is now under preparation. With these it is 
hoped that it will be possible to obtain from the machine the desired 
results as regards the output of partially crushed chips of a size suit- 
able for efficient digestion. 

(б) Supplies of two species of bamboos, viz . ; Bambusa Uilda (mitenga) 
and Teinostachjum dttlhoa {dolu), which were tested in the laboratory 
previously, were received from Bengal towards the end of the year for 
scmi-commcrical trials. Tests were at once carried oiit on Bambusa 
Uilda by the sulphate fractional process for determining the yields of 
unbleached and blenched pulps and the consumption of chemicals. 
Paper making trials are now in progress. The semi-commercial tests 
on Teinostachyum dullooa w^l be taken up shortly. 

Writing, printing and wTapping papers w'cro made from Oxytenan- 
ihera auriculata (Icaliscrri bamboo). The paper on which this report 
is printed is made from this bamboo. 

(c) Pulp for artificial silje. — Experiments on the pm'ification pi 
banaboo pulp for use in the production of artificial silk were continued. 
The cuprammouium viscosities of the different' samples of pulp pre- 
pared were not uniform. A study of the effect of varying the condi- 
tions of digestion and bleaching on the viscosity of pulp is novr being 
made. 
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{d) The following grasses from tho New Forest experimental plots 
were tested for their paper maldng qualities: — 

1. Sacohirum arundimeeum (ramsar). 

2. Saccharum munja (munj). 

3. SaccJiarum spontancum (Jians). 

All the three grasses gave economic percentage yields. Clean and 
good quality grades of siting and printing papers and boards were also 
prepared from mixtures of grass and bamboo pulps. 

(e) Manufacture of paper, boards etc . — About tons of writing, 

printing, type and pacldng papers, and mounting and drying boards 
were manufactured in the factory of which about 3 tons were supplied 
to the various offices of the Forest Eesearch Institute and College, to 
the Government of India Press for the annual report and to the Silvi- 
culturist, United Provinces, for a special purpose. 


2. Labohatory. 

{a) Pulp for artificial silk . — Digestions and bleaching under varying 
conations, determinations of alpha cellulose, ash, copper number and 
ouprammomum viscositj’' were carded out in connection with tho pre- 
paration of purified pulp for artificial silk, 

(6) As desired by the Paper Mills in the conference held last year, 
experiments were undertaken to compare the digestibility and bleach-' 
ability of chips prepared by the different systems of mechanical dis- 
integration of bamboos in use at the various mills. Dendrocalamus 
strictus chips were supplied by the Kanldnara Paper Mills, the Bengal 
Paper Mills and the India Paper Pulp Co. Autoclave digestions of these 
chips were carried out by the soda, sulphate and sulphite processes 
under varying conditions. Each set of experiments on the chips from 
the three mills -was carried out under comparable conditions of diires- 
tion and bleaching. Unbleached and bleached yields and bleach con- 
sumptions were determined in each case. The experiments are still in 
progress. The results hitherto obtained indicate that the opening out or 
the partial crushing of chips helps considerably in obtaining uniformly 
well digested and economically blcachablc pulp. 

(c) Nannel grass, reported to be Sacoltarum spontancum, was tested 
for its paper making qualities for Messrs, The Andb’a Papei- Mills Co., 
Ltd. The yield, of bleached pulp was found to bo low. 

(d) At the request of the Tariff Board, various, methods for deter- 
mining the relative degree of sizing of papers wore tried with a vieiv to 
finding a method for differentiating between writing and printing papers 
in the class of cheap mechanical pulp papers imported into the country 
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from abroad. The method adopted by the Technical Association of 
the Pulp and Paper Industry, United Stales of America, was recom- 
mended to the Tariff Board as the most reUable. 

(c) In connection with the Tariff Board inquiry into the classifica- 
tion of papers, determinations of the percentage of ground wood pulp 
in newsprint papers were also carried out by the permanganate method. 

(/) Boiler feed tcoicr.— Routine analytical tests in connection with 
the softening of the boiler feed water were carried out as and when 
required. 

3. Toubs and enquiries. 

{a) i\Ir. Bhargava visited, in October 1936, the Paper Mill at Lucknow, 
to give advice to the firm regarding certain matters in conneetion with 
the erection of the new grass cleaning and bleaching plant. 

(i) In March 1936, Mr. Bhargava visited the Andhra Paper Mills, 
Rajahmimdr}', to advise Messrs. Daynrara & Sons, Managing Agents 
of the iilill, as to the necessary alterations and additions to the plant, 
in order to enable them to restart the mill and run it on on economic 
and profit earning basis. 

(c) In March 1936, Mr. Bhargava also visited the Paper Jlill at 
Titaghur to see the new bamboo pulp maldng plant recently installed 
there. 

(d) Correspondence was carried on ivith Government departments, 
commercial firms and private individuals in connection with 67 technical 
enquiries referred to the Section. 

4. Training or Pater Jbiii; Ciiesiists and Atpbekxices. 

In October-November 1930, a coiurso of one month^s lectures in 
theoretical and practical paper technology was given to chemistB and 
apprentices from the Titaghur Paper Mills Co., Ltd., the Bengal Paper 
Mills Co., Ltd., the India Paper Pulp Co., Ltd., the Upper India Couper 
Paper Mills Co., Ltd., and the Deccan Paper Mills Co., Ltd. All the 
mills appreciated the training given to their employees as conducive 
to increasing their knowledge and efficiency and were of the opinion 
that such training courses should become a regular and permanent 
featiuc. In view of the very limited accommodation in the paper pulp 
laboratory and of the fact that the period of one month was not found 
adequate to enable the apprentices to derive the fullest benefit from 
the training, it is proposed to take in future only two apprentices at 
a time for a period of four to six months for practical training. Por 
the benefit of the other apprentices in the various mills it is proposed 
to give a course of theoretical lectures in paper teelinology every alter- 
nate year. In this way the apprentices will bo able to take full ad- 
vantage of the facilities available at the Institute. 
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Visits. 

The Indian Tariff Board visited, tlie Institute in tlio first week of 
August 1935, to collect information on various points in connection 
with tkc cnquir}'^ into tke clasisification of papers for tariff purposes. 

Mecliamcel Sub-Section. 

Over 500 jobs were completed during tbe year and a large number 
of other small repairs which were not booked were complied with 
in addition. 

The Electric installation oonsislmg of 3 D. C. Generating sets with 
SAvitch Board and Electric motors, large and small, Avith their SAvitch 
gear, fans and lights AAcith their Aviring for the supply of current, electric 
ovens and other electrical tools AA'crc repaired and maintained in good 
order. The Iron liVorkshop and the machinery attached to it was main- 
tained in good order. The 4 motor lorries, the miniature railAA'ay track 
and trucks, all fire appliances in the main building, workdiops, labora- 
tories and insectary were maintained in good order. The boilers and 
their attachments, steam pipes and fittings and other plant attached 
to the workshops and laboratories Avete maintained in thorough good 
order. Amongst the more important works completed the folloAving 
may be mentioned : — 

The 2nd Internal Circulation KUn in the Seasoning Section Avas 
completed and given a thorough and satisfactory trial. 

A ncAV bamboo crushing and feeding device AVas made and fitted to 
the disintegrator machine of the Paper Pulp Section. The nCAV 
device has given very satisfactory results. 

A new sinking apparatus Avas made and fitted in one of the log ponds 
of the sawmill for keeping logs submerged under AA’-nter. 

A water spraying arr.angemont Avas designed and fitted to the erosion 
exhibit in the SilA'ioulturist’s museum. 


B 
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CHAPTER VI.— CHEMISTRY BRANCH. 

The following programme of work was undertaken during the year 
under report 

1. General study of the chemistry and commercial uses of the minor 
forest products. 

A. — ^Drugs : — 

(i) Dcrris species and plants likely to have insecticidal pro- 

perties. 

(o) Derris ellipiica. 

(6) Derris scandens. 

(c) Derris robusta. 

(d) Tcphrosia Jtamiltonii. 

(ii) Vitex ncgundo. 

(iii) Viiex pedtincuhris. 

B. — Oils and Fats : — 

(i) Aclino-dnphno JiooJxri. 

(ii) Cclastrus paniculaia. 

(iii) Xymcnia americana. 

0. — Other products : — 

(i) Kuth roots. 

(ii) East African Sandal wood oil, 

2. Study of forest soils. 

3. Miscellaneous enquiries. 

i. A. — Drugs. 

(i) Derris species and plants likely to have insecticidal properties. 

(o) Derris cZZipiica.— Further samples of Derris dlipii&i roots were 
received from Assam and analysed. In making collection of these 
samples attention was paid to the age and thickness of the roots, since 
it has been observed that both rotenonc and ether soluble constituents 
decrease with the age and the thickness of the roots. The best time for 
harvesting derris is said to be when the plants are eighteen to twenty- 
four months old and thin roots, upto about half inch in thickness, are 
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generally collected for commercial purposes. The results o£ analysis 
of those samples, given below, fully substantiate the above 
observations : — 





Molstnro 

nthor 

otenono. 

Spcclcs. 

Xocality. 

Boscriptlon. 

In air dry 

1 

extract. 




Pot coni. 

Per cent. 

Per relit. 

Derrifettiptira . 

Dobnfca Itcacrvo, 

(0 Ililn roofs r to 1' 

1-7 

4-G3 

2* 11 

Howgons aivl- 
(>ion. 

Ago 12-18 monthe. 


4-14 

2*SG 



(11) Tlifn roots }' to J' 

3-0 



Ago 18-81 montlio. 






(Ill) Xlitol; roots to 1“ 

6-0 

2-68 

1-01 



Ace S years and 
above. 




Oirrhelliptictt . 

Knllchnra,K«cImT 

(i) Thin roots i' tot* . 


4-01 

2*31 

division. 

■■ 





(11) Thick roots 8' to 1' 


3-77 

1-02 

Derrintlhptita . 

OuniA Haniiv, 

(1) Thin roots uplo i" . 

S-G 

2-40 

1-45 


Conlparn dlvl- 




1 

Sion. 

(II) Thick root* i* to 1' 

4-C 

1-18 

004 


The above results show that derris roots of average marketable 
quality, containing about 2*0 per cent, of rotenone, arc availablo in 
Assam ; but, in view of the low ether solubles content of these roots, 
they cannot bo classed as good quality derris. At present derris root 
is valued both on the basis of rotenone and ether solubles content, since 
it has been found that other bodies, besides rotenone, which are extracted 
by ether, possess definite insecticidal properties. Tho trade demands 
a good quality derris toot to contain about 5 per cent, of rotenone and 
about 15 per cent, of ether solubles. Therefore, to establish a trade in 
this important insecticide, cultivation of suitable strain will have to bo 
resorted to, in order to improve tho quality and to increase tho 
output. 

(6) Derm scandens . — ^Tho other species of derris examined was Derris 
scandens. The roots (moisture 5*1 per cent.) gave 2*2 per cent, of total 
ether solubles containing 0’2G per cent, of a crystalline substance M. P. 
263° — 5d°. No rotenone could be isolated nor did the ether extract 
give tho nitric acid colour test for rotenone and allied bodies. This 
species, therefore, does not appear to be of vahie as an insecticide. 

(c) Derris rohusla.—M has been reported previously, this species, 
although it does not contain any rotonono, oontains two cr 3 ratalline 
substances the properties and constitution of which are being studied. 

(d) Tephrosia JmnilConn, — The air dried roots of this species con- 
taining 4*7 pet cent, of moisture gave 1*2 per cent, of ether extract. The 
stems containing 3’0 per cent, of moistxtro gave 1'4 per cent, of ether 

B 2 






















64 


extract. No rotenonc could be isolated and tbe ether extracts of neither 
the roots nor the stenas gave any nitric acid colour test for rotenonc. 
Thus none of the Indian tephrosias, examined so far, contain rotenono 
or allied bodies which have been found in TepJirosia (caracca) wginiana 
of American origin. Indian tephrosias, therefore, are not likely to prove 
useful as an insecticide. 

(ii) Viteai negutido . — ^Further work on the constituents of the leaves 
of Viiex negundo showed that the fresh flush of leaves, coflpctedin March, 
besides containing the crystalline polyhydric alcohol gluco-nonitol and 
the free acids p-hydroxybenzoic acid and dioxy-benzoic acid, reported 
last year, contains a glucosidc which is apt-iringly soluble in cold water 
and comes out from hot water or dilute alcohol as a gel-like crystalline 
mass retaining good deal of the solvent. Purified by repeated crystal- 
lization from ether-alcohol mixtnre, it comes out as a faintly brown 
micro-crystalline powder M. P. 151® — 53“ C. Boiling with water alone 
it decomposes into p-liydtoxy-benzoic acid, glucose and a dark-brown 
amorphous substance. Hydrolysis ndth dUute mineral acid (2'5 per 
cent, solution) even at room temperature (20 — ^25“ G) decomposes it 
into the above products. Hydrolysing it with caustic alkali on water 
bath it brealcs up into p-hydroxy benzoic acid and a second white crystal- 
line glucosidc M. P. 173® — 74°. It can readily be crystallized from 
alcohol or a mixture of alcohol and other. When this is further 
hydrolysed v-ith ice cold 5 per cent. HgSO^ for five day.s, it breaks 
up into glucose and a neutral yellow brown amorphous substance which 
also decomposes, either by boiling in water or by treatment with mineral 
acids, into the black amorphous substance. Tlu.s gluco.side was foimd 
to be absent in the mature leaves collected in November or December 
and in its place a water soluble amorphous glucosidc was isolated (from 
the basic lead acetate precipitate) which, as was reported last year, also 
gave p-hydroxybenzoic acid, glucose and the dark brown amorphous 
substance on acid hydrolysis. Tlic two glucosides therefore appear 
to be very closely related. Further work to elucidate the constitution 
of the glucosidc is in progress. A small quantity of it has been sent to 
the Hafildne Institute, Bombay, for determination of its pharmacolo- 
gical action. 

(iii) Titex pediincularis . — The infusion of the loaves as well as of the 
root bark of this plant is reported to be efircatious in malarial and black- 
water fever. ITothing is known about tbe chemical constituents of 
the leaves excepting that those contain traces of an alkaloid. [Inch 
Med. Gaz. (1924), 59, 133.) It was therefore thought desirable to examine 
once again the leaves and the root bark lor their chemical constituents. 
Samples have been obtained from Bihar and Orissa and Assam and 
the chemical examination is in progress. 



65 


1. B. — Oils and Fats. 

(i) ActinodapJme JiooJcen. — In last year’s report attention was drawn 
to the commercial possibilities of fats from the seeds of certain plants 
belonging to the N. 0. Lauraccac, particularly Aciinodaphne hooJeeri, 
Liisaca sebifera and Lifsaea lanuginosa as important indigenous sources 
of lauric acid, whirli forms the base for sodium lamyl sulphate, a new 
tj-pe of detergent considered superior to ordinary soap in many respects. 
On account of this newly found use of laiuric acid its demand is on the 
increase. At present commercial source of lauric acid is restricted to 
only a few fats such as palm kernel oil and cocoanut oil, which however 
contain only about 60 per cent, of trilauriu. Hence Aciinodaphne 
and Liisaca sd>ifera fats, containing about 96 per cent, of trilaurin, 
arc a much better source of latiric acid. Even LiUaea lanuginosa con- 
taining 70 per cent, of trilamin is superior to cocoanut oil in this respect. 

With a Anew to give more precise information regarding cost 
of prodneiug lauric acid and other lauryl compounds from indigenous 
source Actinodaphne fat, whicli is the richest in trilaurin, was worked 
up on a semi-commercial scale. From 205 lbs. of the air dried berries 
64 lbs. of the crude fat was obtained and tliis was converted into the 
following products : — 

Cost o{ 

proriui’tion. ' 

Hs. A. r. 

Crude f(il {exi)res*,ed) 3.T 0 0 per maunil. 

Purified fnt (IcclmienJ) 10 0 per lb. 

Triluurin (cr^'BtnlM) 1 8 0 „ „ 

Lfttirie neid (tecliiiioul) 14 0,,,, 

Lnuric noid (crystaK) 18 0,,., 

Methyl laiirato 3 0 0 ,,,, 

lCtlij-1 laiiraUi 1 12 0 „ „ 

The above figuies show that the cost of production of these products 
is comparatively low specially the cost of laviyl esters, which arc at 
present quoted at a much higher price on account of the low trilaurin 
content of the raw material used. 

Samples of these products were sent to different firms, both in India 
and abroad, dealing nilh similar products and their opinion was asked 
•for regarding their comniercial possibilities and probable demand. 
‘Eeplics received are very encouraging and clearly indicalc that there 
is a ready market for these products. One foreign copcoru c.vpressed 
the Opinion that they might take as much as 6 to 10 tons of trilaurin 
per month. It was therefore thought desirnblc to institute an enquiry 
as to how much seeds, not only of Actinodaphne but also of other Litsaca 
species, which loo coni ain a fairly high proportion of trilaurin, arc avail* 
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ftble in India. Accordingly, tlio 1701081. Economist bas -wTittcn to 
different Conservators of Eorcsts in India for the rcquiicd information 
and tlieir replies are avraited. If trilanrin is extracted from the seeds 
of Actinodaphne and other Litsacn species, at present available in India, 
and the fat is pushed in the mnrlsct and if attempts are made to augment 
the supply by plantation of suitable species, a valuable trade in tliis 
product can easily bo developed. 

(ii) Cchstnis paniculata . — ^TIic chemical and the physical constants 
of tliis oil, said to be n sovereign remedy in Beri-beri, ■were reported last 
year. A detailed examination of the constituent acids showed that the 
oil is mainly composed of the glycerides of capric, palmitic, oleic and 
linoleic acids. Xo other compound, which can account for its medicinal 
properties, has 3 'ct been isolated. 

(iii) Xymenia amcricana, Linn. — ^Thc jdant grows plentifully in the 
coastal tracts of Tcnnasscrim. Mysore, and Madras Presidency. The 
seeds are edible and are generally oaten after roasting, as then they 
acquire a pleasant almond lilce taste. The fat from the seed when freshly 
expressed is highi}’ visemw and is used as a substitute for ghee. The 
following characlcristics of the fat have been determined: — 


Moisture ut tlio Lornels ...... 

Totnl oil in llio ternds, by rolvont extraction . 
Colour ........ 

BpociCc gravity nl 20‘C ..... 

lU'fracUvc indr>\ nl gO'O ..... 

BAponificntion vtiUio 

Iodine value (Ilanin) 

Arid value 

Clitmienl constants of the raised fatty ncids of the fnt ; 
Moan molecular weight ..... 
Iodine value ....... 


. 3’C percent. 

. «JDO „ 

. ydlow'-orangc. 

. 0 5I2C2 

. I'tTIO 

. ICO 2 
. S2-5 

2-3 

. 311) S 

. S-l-O 


Further worlc on the isolation and identification of the constituent 
acids is in progress. 


J. C. Ollier Prodiicls. 


(i) Kufh roots . — ^It is a* malicr of satWaotion to note that Kuth 
(Satissurca lappa) groxvn in British Garhwal by way of experiment, lias 
been found to be of the same qualify as Kashmir ‘ Kuth ‘. Two samples 
of roots were received from the Divisional Forest Officer. Garhwal. One 
was horn Bhima niu-sory at an elevation of 11,000 ft. from plants four 
years old. It was foimd to contain 2*d5 pet cent, of essential oil (calcu- 
lated on absolutely drj' material). The other one was grown in a xirivatc 
nursery in Badrinath at an elevation of 12,000 ft. The age of the plant 
was about 14 years. It contained 3-S6 pot cent, of oil. The oil content 
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of Kaslimir Kuth roots from plants 3 ft. or more in lieiglit has been 
found to vary from 2 to 4 per cent, according to age. Boots from younger 
plants of less than 3 ft. in height contain less than 2 per cent, of oil. A 
sample of Kaslimir roots from plants about 5 years old has recently 
been examined here and was found to contain 2*61 pet cent, of oil (on 
dry material). Thus the Garhwal samples compare very favourably 
with Kashmir products. 

Another sample of Kuth root was received from Nepal. It was 
grown at an elevation of 8,500 to 11,000 ft. and the plants were 5 years 
old. It was found to contain 1-15 per cent, of oil (on dry material) and 
is thus distinctly inferior to Kashmir and Garhwal Kuth. However 
the above results clearly indicate the possibilily of growing Kuth of 
average quality outside Kashmir. 

(ii) So-caUed East African Sandal wood oil — In East Africa the 
wood of Osyris ienu^oliaia and allied species yield an essential oil, 
which has an odour similar to Indian Sandal wood oil, but k fainter 
and more pungent. This oil is often called Bast African Sandal 
wood oil but it is altogether different in properties. It is 
reported to contain a sesquiterpene alcohol of the type of Santalol, 
the chief constituent of sandal oil, to the extent of about 30 per cent, 
only ; whereas sandal oH contains 90 — ^94 per cent, of Santalol. For- 
merly the trade in the wood and the oil was very limited, but recently 
large quantities of the wood and the oil distilled from it are being exported 
not only to China and Japan but also to India. In view of this, the 
Inspector General of' Forests procured a sample of oil from the Tangan- 
yika Forest Department, which was analysed with the following results : — 


B. P. spcciiica. 

tion for snndnl 

wood oil. 

Colour .... . Palo yellow . 

Odour Aromatic 


Density nt 20®C . . . 0'973 to 0-08,1 

Befrnctivc index at 20®C . . 1-498 to 1-608 i 

Anplo of lolation . • . — '13° to - — SI" 

Estbr vallic after ncoetylation . . . 

Cnlf-tilatcd total .Santalol content not Icsi than 

90 per cent. 


Tanganyika oil. 

Very light ycUow. 

Aromatic, loss 
atrong slightly 
pungent. , 

0- 0574 

1- 4990 
-47-1“ 

18M 

83-0 per cent. 


r 

The above results show that, although this oil does not at all confoml 
to the B, P. Standard, it contains a much higher percentage of the 
Santalol like sesquiterpene alcohol than what has been recorded before 
for Bast African Sandal oil (The Volatile Oils, Gmldmeister and Hoffman, 
2nd ed., p. 351). In this respect it is lilce the West Aiistralian Sandal 
oil which has been found to contain about 80 per cent, of Santalol. 
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2. Forest Soils, 

Eight samples of soils were received from the Silviculturistj 
U. P. and were examined for their total solubles and allcalinity. Some 
samples of soils in connection u-itk “manuring experiments” of tlie 
Silviculturist were examined for nitrogen, nitrates, etc. Besides these 
a large number of samples from the experimental plots of the Insti- 
tute were also examined. 

3. Miscellaneous enquiries. 

Acada catechu. — ^An interesting investigation, taken up at the 
instance of the Silviculturist, was to find out whether Burma groAvn 
Acacia catechu wood is generally poorer than Indian wood in total extrac- 
tible matter and catechin content. 


The following table gives the results of analysis of Binma grown and 
locally grown Acacia catechu w’ood: — 


Serial 

Xn. 

Urscrlrtlon. 

UlinietGT 

of 

billet. 

MoI«tnrc. 

Methyl 

ale. 

c\tnct. 

Water 

ext. 

Catechin. 




percent. 

Per cent. 

Per cent. 

Per cent. 

1 

Ucaitvrood, Bnrmn, large . 

a'toar 

3>1 

13-6 

13 0 

1*0 

o 

Heartrr ood , Sunna, amall . 

I'tou* 

1-5 

18-2 

17*3 

1-7 

3 

Hcnrtrtood, local, «mall 

i'totr 

1*4 

14-0 

14-0 

43 


The sample of the locally grown Acacia is comparable to the smaller 
sample from Burma, the trees being approximately of the same age. 
Sample from an older tree comparable with the large Burma sample 
was, however, not available. Even then, it is apparent from the above 
table that the locally grown Acada catechu wood is richer in catechin 
content than the Bmma g^o^vn wood. 

Another interesting investigation, taken up at the instance of the 
Minor Forest Products Section, was the examination of two samples of 
‘ katha ’ prepared from older trees, girth 4' to 5' and younger trees, 
girth 2' to 2' 6". It was stated that the katha makers of Palamau 
Division in Bihar and Orissa preferred younger trees for ‘ katha ’ 
making because there is a “ deterioration in the quality' of ‘ katha ’ when 
the Wiair tree exceeds a certain rnnyiTmiiu age or size”. The results 
of analysis of the two samples are as follows : — 



Kathit from 

ICiilhn from 

— 

trees of git III 

trees of girth 


4' to O'. 

2' to 2t'. 


Per Cent. 

Per cent. 

Moisture . . 

. . . 10-1 

fl-9 

Ash . 

. . . OO 

V-i 

Catccliin . 

. • m 0S*S 

G5-5 

Water soluWca . 

. . . 83-2 

82-2 
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The above results clearly show that preference for younger trees is 
a matter of mere prejudice. 

Besides the above a large number of analyses were undertaken on 
behalf of forest officers, officers of the Institute and other Government 
Departments. Of these, mention may be made of the follomng : — 

Artemisia flower heads, Eosha grass oil. Aconite roofs, samples of 
soap, samples of water, pine soap, copper content of pith 
helmet, etc. 
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APPENDIX I. 


Publications of 1935-36. 


Serial 

No. 

Title of Pablic.ttIon. 

Author. 

Date of issue. 


rORliST RECORDS. 



1 

A Stand Titble for Sal eicnagcd High rorcat and 
Coppice. 

.... 

May 1035. 

O 

Illaatmtions of Indian Eorcat Flnnta, Fart ni . 

R. N. Farlccr nnd 
C. E. Parkinson. 

June 1035. 

3 

Immature Stages of Indian Colcoptcra (1C) 
(Scanlncldnc). 

7. C. If. Gardner . 

September 1035. 

•i 

Immature Stages of Indian Coicoptem (17) 
(Enenemidae). 

7. C. If. Gardner . 

September 1035. 

5 

On the Rlology of Fsyilidne .... 

R. N. llathnr 

September 1035. 

G 

Ncnc Rtenthldcn nnd Lyciden aus lodicn . 

R. Klelnc 

September 1036. 

7 

Neuc Attclablden aus Indicn (Curculionldao Col } 

Eduard To'" 

October 1036. 

8 

Biology of Braconidac (Hjmcnoptrrr) 

C. F. C. Beeson & 
S. N. Chatterjee. 

December 1035. 

9 

Prcllmlnaiy Sur\cy of the Forest Tjpes of India 

1 and Bnrm i. 

It. 0. Chamidon 

(August 1930), 

10 

A Study of the Solis in the Hill areas of ICitin Forest 
Division, Fart I. An Imcstigatlon of Soil 
Froflics under Deodar, Siiroce, Blue Fine and 
Chir, 

E. 3IcKcnzlo Taylor, 
I. 1). Mnhendm. 
M. h, Hihtn and 
R.C.Hoon. 

(May 1930). 

11 

Immature Stages of Indian Coieopttia (18) 1 
Brenthldao. 

7. C. M. Gardner . 

November 1035. 

12 

Biology of lachinldac (Dipiera) . , 

C. F. C. Beeson & 
6. K. Chatterjee. 

Deccmlxr 1035. 

13 

Biology of the Icbncumonidar (llynunopicra) . 

C. F. C. Beeson A 
S. N. Cluitterjee. 

Dcccmbct 1P3&. 

14 

Entomological Ins estigations on the Sr>ike Disease 
of Sandal, (25) (Ecpldoptcra). 

K. C. Chnttcrjco • ' 

January 1030. 

15 

Nen Indian Cnrculionldac (Col.) 

0. A. K. Ifarshall . 

1 February 1030. 

1C 

E'^crlmcnts on the .Ur-Scasoning of Softnood 
Rallnay Sleepers. 

8. N. Kapur A Aziz* 

^ nl-Rehman. 

February 1030. 

17 

Shrinkage Studies on Indian "Woods— Effect of high 
temperatures on the slirinkage and moisture 
cqurilbtium of nood. 

S. K. Kapur A Arlz> 
ul-Rcbman. 

3Iarcb 1030. 

18 

Entpmotogleal Investigations on the Spike disease 
of Sandal, (20) Coceldae (Uomopt.). 

S'. 0. Chnttcrjco A 
T.V.lInmakrishna 
A>ynr. 

Slareh 1030. 

10 

A Glossary of Tcchnlc<al Terms for use in Didian 
Forestry. 

.... 

(Ray 1030). 

20 

Distribution of S( squloxldea, SUica nnd Organic 
.itatterln Fortes Soil Froflics of Knlu. 

R. C. Hoon . . 

(Juno 1030.) 

21 

Reralts obtained artth a tim'bcr drying klin heated 
aiiGctiy by XHirnncc Ga«cS> 

S. K. Kapur . 

(July 1030). 

22 

Stodord and Commercial Volume Tables for 
Dalbenia tutoo. 

M. A. Kakaz.tl 

(July 1930), 

23 

A Stand Table for Chir ca cneged high Forest 

.... 

(August 1030), 

24 

Hinor Forest Products of Chakrata, Dchra Dun 
Saharanpur and neighbouring Forest DUlsions ; 
I'art I. — ^Ihe Oil Bearing Seeds. 

.8. Krishna, 8. V. 
Funtambekar A 
U. B. Raizada. 

(In Press). 
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Snlnl 

ITo. 

Title of PuWIc.stlon. 

Author. 

Date of Issue. 

2S 

Unloinoloslcnl Invcstlgntlons on the fijilke disease 
01 Sandal (27) Clioeoniclldnc. 

N. C. Chatterjee A 
a. D. Bhasin. 

(July 1030) 

20 

A Saner of the damnfte to teal; tlmher by the 
Bcchofe barer thionsliovt the main tenk-tienTlng 
forests of Unnna. 

D. J, AlUn»nn 

(In Press). 

27 

ImmAtnro S(nf:c9 of ItidKm Golcopfcrs (10) 
(Antiirlbldflo). 

I. C. hf. Gardner . 

(August 1030). 

28 

llntuniologlcal Iitvc'tteatlona on the Snll'e disease 
of Sandal (SS) Clcndldue (Uoiiqit.). 

1 y. C. Clmlterjee 

(Angnst 1036), 

20 

New Indian Ccnimliyeianc .... 

J. C. M. Gardner . 

(In Press). 

SO 

yew Indian TlnRlUdae 

0 J. Drake* If. E. 
Poor. 

(July 1030) 

81 

Ziirl nenc CalHirhlpIi nilt lliten T.on'en (Handn- 
lldac, Col.). 

Frltr ran Einden . 

(Angnst 1030). 

32 

A note nn I’rotccting Indian StniLturnl Ttmbm 
BKn!n‘>t Arc, termUi.4, hotcrennd fungi (rot). 

S. Enmesani . 

(Beptemher 1030), 


)-01lEST nUI.Tj:TJK8. 



33 

OlCclnl T.lst of Trade yaiuei of Indian Tlnihom . 

»».e 

July 1030, 

3t 

DirangG by Froit at Kew J'ore<!t, Debra Dim 

Bachespstl yaiitlynl 

.September 1030. 


OXHDIl rUDUCATIONS. 

1 



Xulei for the Orndlng of Teak Sijunrei 

Ti. y. heaman * 
V. D. Llmnye. 

(April 1030). 

30 

Tiogct 6a Itcport of Forest In India, Port 

I.— Tlie l'ar<^ llc'enrih Xnatllute, 11I34-35. 

.... 

Dtccmber 1030. 

87 

Progrihs Iteport of Fori at Deecntvh In India, Part 
It. — Proiliielal lUporta, 1034-33. 

.... 

(Ifoy 1030). 

38 

Annual Itetuni of Stathtlca rclatln;; to Forest 
Adinlulstrntlon In Drlllnli India, 1083-34. 

.... 

Deeemhcr 1030. 

,30 

Annual Iletnm of Slatlsti(S relating to Forest 
Admlnlstratlonln British India, 1084-3&. 

.... 

(In Press). 

40 

Chi-slfled Ll't of Forest Oflleen of the Indian and 
Proslnelnl Forest Servlets and of the Indian 
Forest Dnplnctrlng Pcrrlce In India and Burma 
on Isl July 1033. 

• * * • 

Febra.sry 1030. 

41 

Indian liToods Tested for Mnloh Jtnnnfncture . 

S, Bamaswaml 

(Jnne 1030). > 

42 

Forest Kesenreh and Jndton Industty , ^ . 

.... 

(In Press). 


CONlRlBXJTiONS TO RCTONTIPIC PERIODICALS, 


M. V. Lfttiuo 
M. V. Lourie 


H» G. Chtimpinn . 


SihiciiUvre. 

Pinvs ciiribaea {Ind. Forfiliv, Pcbrnfiry li)3(t)i 

Sped origin nnd ila import mice in Imlinn Forestry. 
{Ind. Faraicr, January lSi30). 

Tour jottingfi in South Indian States and Cootg [Jvd, 
Foretlcr, April 11)35). 
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CONTRIBUTIONS TO SCIENTJl'TC PERIODICALS— con/^. 

Entomoloiji/. 

Beeson, C. F. C. . . . Cookohafors and conifcis (Ivd. Forester, Juno 1035). 

Beeson CFG.. . . Scolytidac of tlic Jlarqucsas {Pacific Uni. Snrvetj Pnbl. 

’ 8 oit. 6. 193.5). 

Bccsoii, C. F. C. . . Platyjjodidao and Srolytidne of tho Society Islands 

{Pacific Ent. Siirtcij Bishop Mas. Bull, 142, 19.35). 

Beeson, C. F. C. . . • Foicst Protection: Insects (India) (Ith British Eminrc 

For. Confoo., S. Africa, 1935). 

Gardner, J. C. Jf. . • Note on Cutworms damaging deodar bccdlings {Ind. 

Forester, May 1935). 

Gardner, J. C. Jf. . . Coltoptera Fam. Histcridne— subLimily Niponiinae, 

{Qcnera Insretoriim, 202 Fasniciilc, 1035). 

Gnidncr, J. C. 31. . ■ A lojva of the snhfaniily Bnluinae (Col. EIntcridac. 

{Proe. E. Ent. Soe. Land., Vol. 5, pt, I, 103C, pp. .3-5)) 

Gaidncr, J. G. 31. . . A new Indian species of Atractocerus (Col.) (Lymexy- 

louidne) {Sltflops, Vol. 1, 1935, pp. C9-70). 


Bolatiff. 

3fukat Behati Raizadn . The Genus Psilotum in India {Ittd, P orester, October 

1935). 

3Inkat Beliari Raizada . Rcccnfl3’ introduced or otherniso iraporO’etly known 

plants from the UpjKsr Gangctic Plain (Journal o/t3c 
Jvdian Botanical Society, Vol. XIV, No. 4, 1935). 

Parkinson, C. E. . . On some Indian and Burmese Dilicnias {Tnd. Forester, 

July 19.35). 

Parkinson, C. E. . . . On Meloeamm hmilis Runs {Ind. Forester, 3Iay 19.3.5), 

Economic. 

Chowdlmry, K. A. and 

Krishna, S. . . . Fluorcsconcc of wood under ultra violet light {Ind, 

Forester, April, 1035). 

Limayc, V. D. . . . The activities of tho Forest Research Institute 

{Udyama, July 1935). 

Limayc, V. D. . . . Babul and its uses to tho farmer (Udyama, January 

1930). 

Limaj'c, V. D. . . . Variation in the properties of J)uV>ctgia sissoo from 

different localities in India (Ind. Forester, July 
1930). 

S. N. Kapur and D. Nurayana- 

murti . . , A study of some common methods of determining 

moisture in wood {Emnirc Torestiy Journal, Vol. 
It, No. 1, 1035). 

S. N. Kapur and D. 

Nnrayanamuiti , . 3Iothods of rapid determination of moisture contents 

of wood (Ind. Forester, July 1933). 

S. N. Kapur and Ari/.nl 

Rchman .... kfctal 8|iiaying of wood {Ind, Foi ester, October 1035). 

S. N, Kapur . . .A fnnuico lain for timber seasoning (Ind, Forester, 

3rarc}i 1938). 

S. Kamesam . . , Economic results of the application of a new principle 

of fluid impregnation into porous materials to the 
preservative treatment of obir and blue pmc railwnj' 
sleepers (Ind. Forester, October 1935), 
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CONTRIBUnONS TO SCIENTIEIC PERIODIOALb-eoneW. 


Economia — contd. 

S. Kamopaiu . . , Maiinfacturo of small clinicnsion stock in rural uplift 

{Ind. Eorealcr/ Kovcmbur 1(I3S). 

S. Kamcsnm . . . I’ntcntmlitics of tn’otccl tiinbor brid^'cs fur tbo Indian 

highways nud railways [Indian Emjhtceriiiy, Cal- 
outtn, November lOS'i)! 

S. Kamcbom . . . The relative cost of timber poles and cross-arms for 

overhead eleotrirnl eonslruction in Europe and India 
(sent for publication in Indian Electrical Tiina, 
Calcutta). 


Chemical. 

S. Kri'-lmn and B. S. Ynrmn Note on the cultivation of Artemisin [Ciirrcitl Science, 

1933, Vol. IV. p. 29). 

,S. Krishna, T. P. Ghosc, K. S. 

Nniang (Jiid J. N. Raj' . The oxidation products of Vasirine with Hydrogen 

Peroxide, (Current Science, 103."), Vol. IV, p. ICS). 

S. Knshnn and B. S. Vainia Autivo Principle of Jljfriaine africana Linn., (Journal 

of the JnJiau Chemical Sociely, 10.3C, Vol. XllI, p, 

iiei. 
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APPENI3IX n. 

PUBLICATIONS OP THE FOREST RESEARCH INSTI- 
TUTE, DEHRA DUN, AVAILABLE FOR SALE. 


SniVICULTUBE SERIES. 


Bdllitin (Old Series). 

PitlOE 

(oxolusivo 
of packing, 
postage, 
etc.). 
Bs. A. P, 

*4. Ftcua daalica: its Matuial giowth and artifminl propagation, witli a 
description of tho method of tapping the tree and of the picparation 
of its rubber foi tbe market, by E. JL Coventry . . , . 0 12 0 

Pasimilets. 

■•■O. Note on Forest Besorvation in Bmmo in tho Interests of nn Endangered 

Water-Supply, by A. Rodger 10 0 

*8. Note on tho Collection of Statistical Data relating to tho principal Indian 

Species, by A. M. F. Caccia _ . . _ 0 10 0 

♦9. Tables shoiring tho Progress in Woiking Plans in the Provinces outside 
tho Madras and Bombay Presidencies up to 31st December, 1008, 

by tho same author . . . ^ 0 10 0 

♦16. Jfoto on tho Beat Season for Coppice Fellings of Teak (Teetona grandis), 

by R. S. Holo 040 

Bdllltils. 

2. Memorandum on Teak Plantations in Burma, by F. A. Leoto . . 0 10 0 

♦8. Note on some Germination Tests with Sal Seed {Shorca robusla), by 

R. S. Troup 020 

*22. Note on tho Causes ond EiTccts of tho Drought of 1007 and 1903 on tho 

Sal Forests of tho United Provinces, by R. S. Troup . . ,060 

*30. Tho Compilation of Girth Incromente from Sample Plot Measurements, 

by R. S. Troup . . . .020 

*33. Note on an Enquiry bj’ tho Government of India into tho Relotion 
between Forests and Atraospherio and Soil Moistuie in India, bv 

M. Hill 10 0 

*41. Note on Weights of Seeds, by S. H. Howard, Revised by H. G. Cham- 
pion ......OSO 

*43. Hoto on tho MisccUancods Forests of tho Kumauu Bhabar, by E. A. 

Smythics .100 

*40. Rato of Giowth of Bengal Sal (Shotea robusla), I Quality, by S, H. 

Howard "... 1 0 0 

*47. Volume Tables and Fonn Factors toi Sal {Shurea robmla), by the same 

author '. .060 

*38. General Volume Tables for CAif(P»nwatoflgi/offo), by S. H. Howard . 0 8 0 

*62. Proliminaiy Yield Table for DaHn-ajm afjMOo. by S. H. Howard . .020 

•65. Tables for bark deductions from logs, by S. II. Howard . . .030 

*67. Chir (Pf'niM tongi/ofio) .Seed Supply, by 'S. H. Howard . • .030 

•78. The Pi oblom of tho Pure Teak Plantation, by H. G. Champion . . 0 12 0 

*82. Tho Measurement of Standing Sample Trees, by H. G. Champion . 12 0 

*83. Provisional Yield Table for Quereua ineam {Banj or Ban-oal), by H. G. 

Champion and I. D. Mahondru 0 14 0 

•'86. Cold Weather Planting in Korthem India, by H. G. Champion . .090 
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SHiVICUIiTURE SERIES— co»<<Z. 

BthiIiGTCSS — conid^ 

Fmar 
(exclusive 
of packing, 
Xiostagc, 
etc.). 

Ks. A. p. 

’'•87. Yield Tables for Teak Plantations in Java, by H. G. Champion . . 0 14 0 

*88. Seasonal Progress of Height Growth in Trees, by H. G. Champion . 0 14 0 

*89. Eilcot of Defoliation on tho increment of Teak Saplings, by H. G. ^ 

Champion • . .030 

*91. Damage by Prost at Now Porcst, Debra Dun, during 1930 to 1934, by 

Bnobaspati Nautiyal 0 12 0 


Fobkst Eecoeds (Old Sebees). 


*Vol. 

V, Part 

*Vol. 

VI, Part 

It 

„ Part 

*Vol, 

Vni, Part 

■k 

„ Part 

»Vol. 

IX, Port 

V 

*VoI. 

X, Part 


„ Part 


XI, Part 

¥ 

„ Part 

* 

„ Part 

•VoL 

XII, Part 

* 

„ Port 


„ Part 

* 

„ Part 


,, Part 

*VoL 

XIII, Part 


,, Fart 

* 

„ Part 


n. — Note on Blue Gum Plantations of the Nilgiiis 
(Siieali/plu»fflol»iltcs),hyR.S.Tionp . 

H. — Statistics compiled in the Offioo of the Silvicul- 
turist, Porcst Bcsearch Institute, Dobra Dun, 
during 1915-16 

V. — Statistics compiled in the OfSco of the Silvicul- 

turist, Forest Besearoh Institute, Dehra Dun, 

during 1916-17 

n. — ^Tho Eogenoration of Sol {Shorea whvsta) Forests, 

by B. S. Hole 

IV. — Notes on ArtiOoial Bogencratiou in Bengal, by 
A. K. Glosson, P. T. Bussell, E. 0, Skebboaro 

and L. E. S. Teague 

VII. — Note on tho Possibilities of Camphor Cultivation 
from CinnamontKm camphora in Northern 
India, by 8. H. Howard, W. A. Bobertson 

and J. L. Simonsen 

HI.— A Sal Yield Table for tho United Provinces, ,by 
E. A. SmythicB and S. H. Howard 

VI. — General Volume Tables for Sal {Shorea robusta), by 

S. H. Howard 

II. — Contributions towards a knowledge of Ihvisted 
Fibre in Trees, b}' H. G. Champion . . , 

in. — ^Eegonoration with tho assistance of Taungya in 
Burma, by H. B. Bknford .... 
VH. — Volume Tables for Teak and Sal for the Central 
Provinces, by V. 1C. Maitland . . , , 

I. — Volume and Outturn Tables for Sal, by S. H. 
Howard . ’ . 

IV. — Yield Table for clear-fclIcd Sal Coppice, by S. D.. 

Howard ....... 

V.— Yield and Volume Tables lor Chir, by tho same 
author 

VI. — Yield ond Volume Tables for Deodar, by the 

same author 

IX. — ^Notos on Artificial Begcnerolion in North India, 
by S. H. Howard ■ 

III. — Coinmoroial Volume Tables for Sal in the wet 

mixed forests of tho Bcngal-Dunrs, by Parma 
Nand Suri 

IV. — ^Volume Tables for Sundri {Ileritiua Itl/oialia) in 

the Sunderbans, Bengal, by tho same author 

VII. — Slash xn Chir Pine [Finns t'ongifolia) Forests j 

Causes of Formation, its Influence and Treat- 
ment, by J. E. 0. Tumor . , . , 


16 0 

16 0 

0 10 0 
3 2 0 

2 0 0 

14 0 

1 5 0 
17 0 

2 8 0 
14 0 

0 9 0 
12 0 
0 8 0 
10 0 
0 8 0 

1 6 0 

0 6 0 
0 10 0 

3 6 0 
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SILVICDI/rnitE SERIES — contd. 

Fokest Eeoords (Old Semes) — conld. 

Pjsioe 
(exclusive 
of packing, 
postage, 
etc.). 

Rb. a. f. 


*VoL Xlir, Part VIH.- 

* „ Part IX.- 

* „ Part X, — 

*VoL XIV, Part II.- 

*Vol. XV, Part L- 

* „ Pait III.- 

* „ Pait IV.- 

* „ Part V.- 

< „ Part VI.- 

•* „ Part Vn.- 

* „ Part Vm.- 

♦Vol. XVI, Part V.- 


Part VI.- 
Part Vn.- 


♦Vol. XVn, Part n.- 

* „ Part IV.- 

* „ Part V.- 
*Vol. XVm, Part XII.- 
*Vol. XIX, Part lU.- 
*Vol, XX, Part XVI.- 


■Volnme and Outturn TaUes for Blue Pine {Finns 
cxcelsa. Wall), by H. 6. Champion, Ishwar 
Bas Mahendru and Pnima Xand Suri . 
Commercial Timber (Katba) and Heaiturood 
Volume Tables for IChair (Acacia catechu) in 
North India, by the same authors 
Tield Tables for Blue Pino (Finns cxcelsa, Wall), 
by the same authors ..... 
-Denudation of the Punjab Hills, by B. 0. Coventry 
-Classification cf Thinnings .... 
-Standard, Commercial and Heartirood Volume 
Tables (Factory Working) for Khair (Acacia 
catechu) in North India, by H. 6. Champion 
and Ishwar Das ^lahcndru .... 
■Volume Tables and Diameter Growth Curve for 
Semal (Bombax ttialabaricum), by Ishwar Das 

STahendru 

■Provisional Volume Tables and Diameter Grouth 
Cutvo for Semal (Bombax malabarieum) in tho 
Central Provinces, by tho same author , 
■Branch Smallwood Tables for Sliorea robnsta, 
Teetona qrandis, Cedma dcodara, Finus exedsa 
and F. longifolia t compiled in the Statistical 
Seotion, F. B. I. . 

■Provisional Volume Tables and Diameter Groivth 
Curves for Bolojitelca integrifolia (lanju) 
and Tretoia nudiflora (gulel), by Ishwar 
Das Mahendru ...... 

■Multiple Tield Tables for Deodar, by H. G. 

Champion and I. D. Malicndni . 
■Investigations on the Seed and Seedlings of 
Shorea robnsta, by H. G. Champion and 
B. D. Pant ...... 

■The Dee of Stumps (Root and Shoot Cuttings) in 
Artificial Regeneration, by the same authors 
■Notes on Finns longifolia, Roxb. — Tho Planta- 
tions in Dohra Dun and tho Ccntial Pro- 
vinces and Miscellaneous Seed Studies, by 

tho same authors 

■Treatment of Babul (Acacia arabica), by S. A. 
Vahid ....... 

-The Sutlej Deodar — Its Ecology and Timber 
Production, by R. 31. Gorrio * . • 

-Tho Importance of the Origin of Seed used in 
Forestry, by H. 6. Champion 
-A Stand Table for Sal Evenaged High Foio'.l, 
by I. _D. 3rahendru . . . • • 

■Regeneration and 3Innagcmcnt of Sal, by H. G. 

Champion 

■A Stand Table for Sol Evenaged Higli Forest and 
Coppice, compiled in Silvicultural Branch . 


12 0 

0 It 0 

19 0 
14 0 
0 14 0 

0 o 0 
0 0 0 
0 2 0 

0 3 0 

0 12 0 

4 8 0 

1 G 0 

2 4 0 

1 10 0 

1 14 0 

3 2 0 

2 12 0 
0 6 0 

5 0 0 
0 12 0 


Fouest Recokds (New Semes). 

Vol. I, No. 1. — A Preliminory Survey of Forest Types of India 

and Burma, by H, G. Champion . , . 12 10 0 
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JS1L7ICDLTDBE SEBIES-^c2(7. 

Fobsst BraoBSS (New SeBIes)— con{(2, 

Pkioe 
(oxolusivo 
of pocking, 
postage, 
oto.}- 
Bs. Jl, B. 


Vol. I, Noi 2 ,‘ — A study of tho soils in the liill aroo’s of tho Ktilu 
Forest Division, Port I— An infresrigatioa 
of Soil-Profiics under deodar, Bi)ruc&, bluo 
pine and ehir, by N. MbICenzie Tayldr; 

1. D. Mahondrn, IiI. D. Mehta and B, C< 

. Hoon 2 2 0 

Vol. I, No. 3. — Distribution of Scsquioxidcs, Silica and organic 
matter in. Forest Soil l^ofilcs of Kulu Hill 
Area, by B. C. Doon . . . -i . • 0 12 0 

*Vo(. n. No. 1. — A Blosaary of technical Xerms for use in Indian 

Forestry 0 6 0 

MemoibS. 

*Pinua longifolia, Boxb., Vol. I, Part 1, liy B. S. ^Troup . . • . 6 6 0 

Otkeb PuBUOAnroEs. 

‘ Practical Determination 6f tlio Girth Tnetoment of Ti'coa, by B. S, Troup . 0 4 0 

• Note Entitled ” Among tho Eucalyptus,” by B. C. Milword . . .340 

' 'Note on tliq Forests of Jard and MadoorA, by the same aniliOc . . . 0 13 0 

TElomontary SilVicuUnrhinUrdu, bjlMohd. Hdkim.Ud-Din . . .18 0 

fTho Methods of Preparing Volume and Money Yield Tables for Teak woods 
and Volume and Form Factor Tdbles for Teak Freek from data 
collcotcd ill tho NilAmbnr Teak Piantatiofts of tho South Malabar 

Division, by B. Bourne 9 ,0 0 

“''A System of Filing Information on Forestry, by S. H. HoUard . ; i 2 14 0 

♦Tobios for use with Brandis’ Hypsometor for mcastiiing tho Height of Trees, 

oto., by F. B. Monson and H. H. Haines 0 10 0 

MAX1TAI.S, 

^Preparation of Foroat Working Plans in India, by W. E. D’An^. Bovised 

by A. M. F. Cnocia. (Fourtli Edition) . . . . . • 0 14 0 

*Silyionltnral Besearoh Manual for uso in India, Vol. I. — (Experimental 

Manual), by H. Q. Ohdinpldn . S 2 0 

^'Silvicultural Beacarch Manual for use ih India, Vol. II.— (Slatiatledl Code],, ' 

b,v H. 6. Champion and I. D. MahcAdru . . . . . 12 lo 0 

♦Manual of Forest Mensuration, Bovised by C. E. Simmons . . . 3 14 0 


(Publications— Pmkted outside India). 

tSoblich's Manual of Forestry, Vol. 1, 4th editioA, 1922 , t . , 7 S 0 

t » „ Vol. n, 4th edition, 1910 . . . .776 

t . , II I, ' Vol.-*III, 6th edition* 1026 . . , . 14 1 0 

tSilvioultiirc of Indian Trees, by B. S. Troup, 3 Vole,, for forest oiTiorrs .4000 
. ,1 „ „ for public sale . . 78 l2 0 

•j-Mcasnroments of tho Cubical Contents of Foiest Crops, Oxford Forestry 

Memoirs, No. 4, by M, D. ChdturUddi . . . . .400 

, BOTAM SERIES. 


Buclbtinb. 

♦23. Note on the Preparation of Indian FofcSl^ floras and Dcserlptivo Lists, . , 

byB. S. Hole . ^ 0 4 o 

♦26, DevolopTOcpt of tho C\Hms of Grosses, by B, S. Hplo . , . . 0 2 o 

F 
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BOTAKY SERIES — cmid, 

BcLLExnfS — amtd. 

PBICOi 
(exolnsiTe 
of paoJung, 
postage, 
cto.). 

Es. A. p. 


♦61. Eucalyptus in the plains of North-West Bidia, by E,. N. Parker . 

♦63. Eucalyptus Trials in tho Simla Hills, by H. N. Parker 

♦73. The Herbarium of tho Forest Beseareh Institute, by B. N. Parker 

•76. List of Plants eollected in West Nepal 

♦80. List of Trees and Shrubs for tho Kashmir and Jammu Forest CSroJcs, 
by W. J. Lambert 


0 5 0 
0 8 0 
0 5 0 
0 4 0 

0 12 0 


•Vol. n, Part 
•Vol. IV, Part 

♦ „ Part 

♦Vol. V, Part 

♦ „ Part 

♦ „ Part 

♦Vol. Xm, Part 
♦Vol. XVr, Part 
♦Vol. XX, Part 


Fonssp Becobbs (Olb Sebies). 
rV. — ^Note on Host Plants of tho Sandal Tree, by the 
same authoi ...... 

m. — ^Notc on Useful Exotics in Indian Forests (No. 1 
Prosopia jvliflora, D. C.), by B. S. Hole 

IV. — ^Noto on Albizzia laihamti, by tho same author 
rV. — ^Noto on Oeeology of Sal (Shorea robusfa). Part I, 
Soil-composifaon, Soil-moisture, Soil-aeration, 
by R. S. Hole 

V. — ^Noto on Trameice pint, by tho same author 

VI. — ^Noto on a New Species of Forest Grass {Spodiopogon 

lacei, Hole), by the samo author . , 

I.— Ulustrations of Indian Forest Plants — Part I.— 
Five Species of Dipterocarpue, by B. N. 

Parker 

I. — ^Ulustrations of Indian Forest Plants — ^Part 11.— • . 
Five Species of Dipterocarpue, by B. N. 
Parker ....... 

XV. — ^Ulustrations of Indian Forest Plants, Part lU, by 
B. N. Parker and C. E. Parkinson 


2 0 0 

0 4 0 
0 3 0 

0 8 0 
10 0 

0 8 0 

10 0 

10 0 
0 14 0 


Memoibs. 

♦Memoir on some Indian Forest Grasses and their Oeeology, Vol. I, Part I, 


by R. S. Hole 


• • 


. 6 8 0 


• Otheb Pubucatioxs. 

A Forest Flora of the Andaman Islands, by C. E. Parkinson . • . 12 8 0 

♦Forty Trees Common in India, by B. N. Parker . . . . • 3 6 0 

♦Forest Flora of tho Chokrata, Dchra Dun and Saharanpur Forest Dhdsions, 

U. P., by Upendranath Kanjilal, Third Edition, revised and en- 
larged by Basant Lai Gupta 

AEaxuaes. 

♦Manual of Botany, by B. S. Hole. {Seprinied} 

(PUBMOATIOKS — ^PniKTED OUTSIDE IedIa). 

timlian Trees, by Sir D. Brandis (1921 edition) 


. 35 0 0 


MYCOLOGY SERIES. 

Fobest Reoobds (Old Series). 

♦^ol. XIV, Part III. — ^Investigations on the Infestations of Pcridowttttn 
. complanatum Barclay, on tho needles, and of 

Peridermitiw himalat/cnse on tho stem of « n 
•HI -v-iT-iTT T. Pinas /o»y»yoK«, Roxb., by K. D. Bageheo . 2 12 0 

Vol. XVIU, Pait XL—- investicotions on the Infestation of Pciidmnvutn 

himalayeuse on Pinna longifolia. Part U, by 

K. D. Bagchee . . . . . .440 
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UTILIZATION SERIES. 

BTnxxTiKS (OiiD ScniEs], 

PlUOB 
(cxolu&ivo 
of packing 
postage, 
etc.)' 
Rs. A. r. 

*6, I^Icmorandnm on Mochonioal Tests of some Indian Timbers, by W. H. 

Ercrolii 020 


BnLiiErrss.' 

*3f Eoto on tho Rolatiro Strength of Natural and Plantation-Grown Toak 

in Burma 040 

*13. Note on Lxgno Piotretor as a possiblo means of preventing timber from 

splitting while seasoning, by R. S. Pearson 0 5 0 

“•■Id. A Further Note on tho Relative Strength of Natural end Plnntation- 

Gro^m Teak in Burma, by the samo author '030 

•*■15. Note on tho Teohniciil Properties of Timber with speoial roforonco to 

Cedrela toona wood while seasoning, by tho samo author . .030 

*16. Note on Gnmliar (Cmchnor orSorea, Roxb.), by A. Rodger . . .030 
•17. Note on Bijii Sol or Vongai (Ptaoempus marsujnttm, Roxb.), by tho 

same author 040 

•IS. Note on Sain or Saj {Terminalia tomtntom, W. and A.), by tho samo 

author 050 

*19. Note on Bcntcak or Nana Wood {Lagcrslromia lanecolala, Wall.), by 

tho samo author 030 

*20. Note on Sandan (Ougeinia dalbctgiodes, Bontli), by the same author . 0 3 0 

*21. Note on Dhanra Bakli (Anogdems latifolia, Wall.}, by tho samo author 0 4 0 

*26. Note on tho Resin Industry in Kumaun, by E. A. Smythies . .14 0 

'*27. Note on Blaok^vood (jDaiterpm /afi/o/w, Roxb.), by E. Benskin . .040 

*28. Note on Dhauri (Lagerstro&viia panifiora, Roxb.), by the same author 0 4 0 

*29. Note on Sundri Timber (Z/tfrtiem minor, Xam.), by R.S. Pearson . 0 3 0 

*34. Note on Red Sanders (Pterocarpvs sanlalimm, Linn, f.), by T. A. Wliite- 

head .090 

*30. Note on Babul (Acacia arnbica, Willd,), by ,T. D. Maitland-Kinvan . 0 6 0 

*3G. Note on Kohan or Lampatia Timber [Diiabanga Bomeratioides, Ham.), 

by R. S. Pearson . . .030 

*37. Note on tho Contraction and Worping wliirh takes place in Pimt longi- ^ 

/olta timber whilo seasoning, by tlio same author . . . . 0 11 0 

*39. Note on llollong Timber { Diplcrocarpun piloiUB, Roxb.), by R. S. Pearson 0 4 0 

•40. Note on Pyinmn, Ajhar or Jnrul Wood (Lagerstroetnia flos-reginac, Rotr.,}, 

by the same author 060 

*42. Note on Haldu (Adina cordifolia. Hook, f.), by 0. E. C. Cox . , . 0 8 0 

*43. Note on Odina ivodier, Roxb,, by tho samo author . . . .080 

*44. Note on Semal or Colton Wood (Bombax malabaricnm), by tho same 

author 0 10 0 

*48. Note on Kindul (TemtttaVa panicvlata), by R. S. Pearson - . .’ 0 6 0 

*49, Note on Thingan (Jlopca adarata, Roxb.), by A. Rodger _ . . .070 

*.’30. Note on Gurjnn or Kunyui (Diptcrocarptm spp.), compiled by W. A. 

Roljorlson 040 

•51. An Investigation of ooitnin fnotots concerning the Resin-tapping In- 
dustry in iormi/bZ/o, by H, G. Champion . . . -080 

'•53. Summary of Results of Treated and Untreated Expcrimcnlsl Slecpcis 

laid in tho various Railway Systems of India, by R. S. Pearson . 0 0 0 

•.GO. A Report on tlio Tan Values of Indian Myrobnlniis and Bnrrao Termi- 

iiaUaB, by J. A, Pilgrim ■>., -060 

*57, Tan Investigation of tho Burma Hill Pine, PinuB lAiasga bark and 

Pyintodo, jfyZt (I (ZoZoftnyoiwrV, by the samo author , . .‘030 

*30. Summary of results of Treated and Untreated E.xporimcntnl Sleepers 

laid in the various Railway Systems of India, by .T. H. Warr . . 1 14 0 

*60. Note on Amec (ArioemnusAirsuin.Ltimlc.), by C. C. Wilson . . 0, 7 0 

•64. Summory of results of Laboratory Exporiments with diAoicnt Wood 

Preserving Antisoptios, by S. Kamesafar . . . . 1 12 0 

r 2 
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UTILIZATIOK SERIES — conli* 

HmMenss—eo-ntfl. 

PniCB 
(cxclosivo 
of packing, 
postage, 

etc.). 
Rs. a. p. 


*C0. A Koto on tho Working Qualities of some Common Indian Timbers; by 

R* Ra bainns 10 0 

♦69. Tho Mechanical and Physical Properties of Himalayan Spmcc and Silver 

Fir, by L. K. Seaman, assisted by G. B. Ranganathan . . .110 

*72. Instructions for tho Operation of lumber Seasoning Kilns, by S. N. 

Kapur ....•.••■••I, 12 0 
*75. Preservation of Indian Timbers — the Open Tank Process, by F. J. 

Popbam . , . . 0 l6 0 

*77. Tho Identification of Important Indian Sleeper Woods, by K. A. Chowa 

dhury S 60 

*81a Testing and Selection of Commorcial Wood Preservatives, by S. KAa 

mesam 0 14 0 

*84. Tho Identification of tho Commercial Timbers of tho Punjab, by K. A. 

Cbowdbury .a. a...., .300 

*85. A Record of tho Results obtained with Ex^rimontal Treated Sleepers 
laid in tho Indian Railways between 1911 and 1916, by S. Kanic- 

sam ,,080 

*00. OlHoial list of Trade Names of Indian Timbers . . . . .040 


Fobest Recobds (Onn Sebies}. 


*Vol. 

HI, Part 

•Vol. 

IV, Part 

*Vol. 

V, Part 

*Vol. 

VI, Part 

*Vol. 

VII, Part 


* 

„ Port 

•Vol. 

Vm.Part 

•Vol. 

IX, Part 

♦Vol. 

X, Part 


„ Part 


„ Part 

* 

„ Port 

• 

,, Part 

•Vol. 

XI, Part 


II. — Preliminary Not© on tho Antisoptib Treatment of 
Timber in India with special reference to 
Railway Sleepers, by R. S. Pearson 

V. — Note on tho Utilisation of Bamboo for tho Mann> 

facturc of Paper-Pulp, by R. S. Petrson (2nd 

Edition) 

I. — Note on tho Tea Box Industry in Assam, by R. S. 
Pearson (Half price) . , . . . 

IV. — A Further Noto on tho Antiseptio Treatment of 
Timber, rocor^ng results obtained from past 
experiments, by R. S. Pearson . • , • 

n . — A Further Note on Tbitsi {Melanorrhoea utUala, 
Wall.), with special reference to Ihb oleo- 
resin obtained from it in the Lawksnnk and 
Myclat States, Southern Shan States Forest 
Division, by F. A. Wright . . • . • 

VI. — ^Note on tho Mcehonical Strength and Seasoning 

Properties of Shorca robueta (Sal) Timber, by 

R. S. Pearson 

I-“Roport on line and Sbcllno, by H. A. F. Lindsay 

& 0. M. Horlow 

IX.— Not© on tho Work of Extraction of Broad Gauge 
Simpers from Nepal, by J. V. Collier . 

V.— Analysis of the Tanning Properties of Certain 
Burma Lagerstrocmiag, by E, Pasnpatl. Re- 
ported by J. A. X’llgrim . , • • 

V II. — Interim Report on tho Work under Projects No. I 

• No, 0, by L. K. &aman 

IX. — Taimin Investigation of some Burmese Dijitcro- 
„ * carpus, hy J. A. Pilgrim . . • 

K.— Tho Mangroves of South Tenasserim, by tho tame 

VT T. 

At. — ^Report on Burmo Oak and Chestnut Tons, by tbo 

same author 

IX,— Summary of Investigations on Bamboos and 
^ Grasses for Baper-l^lp, by W. Raitt . . 


0 14 0 

2 0 0 
0 2 0 

3 0 0 


0 4 0 

0 8 0 
2 12 0 

1 11 0 

0 7 0 
0 0 0 
0 7 0 
0 15 0 
110 
0 8 0 
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VTjlLlZA^ON SESWOEJS— 

Fobgsx Begobcs (Old Oebids) — eontd. 

Pbioe 

‘ (Gsolusivo 
o{ pooldiig, 
postage, 

eto.)> 

Bs. A. F; 


*VoJ. XI, Part 


•Vol. 

-Vol. 


„ Part 

XIV, Part 
XVn, Part 


X. — ^Xotes on the AnOseptio Troatjnont of Assam 
Timbers for Railway Slcopers, by J. H. Worn 
assisted by S. X(i>nbsAin .... 
III.~Socond Interim Report on Work under Project, 
No. I, by fj. N. penman .... 
I. — ^The Burma Bamboo Pulp Survey, by W. Raitt . 
Vn.— Interim Report on Work under iftojeot No. 2, 
Strength Tests of Timber in Structural Sizes, 
with Test Results up to 1032, by L. N. 

Seaman 

X. — Third Interim Report on Projeot No. 1. — Tlio 
Physical and Meehnnioal Properties of Woods 
grownin India, by V. D. Limayo 

XX, Part Xin. — ^Results of Rsperiments on the Kiln-drying of 
Wood with Ozonized Air, by S. N. Kapur . 
Part XIV. — Interim Report on Work under Project vIII — 
Testing of Indian Timbers for Veneer and 
Plywood, by W. Neglo .... 


*Vol. XVin, Port 


•Vol. 


1 14 0 

1 12 0 

2 10 0 

1 0 0 

4 4 0 
0 8 0 

10 0 


Forest Records {New Sertes). 

Vol. I, No. 1— Shrinkage Studies on Indian Woods— Effect of high 

temperatures on tbo shrinkage and mois- 
ttiro equilibrium of Wood, by S. N. Kapur 

and Aziz-td-Robman 18 0 

Vol. I, No. 2 — Expcirtaents on the Air Seasoning of Spftyopd Railway 

Slcopom, by tbo samo authors < . .14 0 


hlEUoms. 

I 

* Indian Woods and their Uses, Vol. I, Port I, Economy Series, by R. S. 

’ Troup . • . . > . • • • . .2120 

•Note on tho Eeonomio Value of Shorta robusfa (Sal), Vol. U, Part U, Eco. 

nomy Series, by R. S. Pearson . . . . ' . . . 1 12 0 


Other Pubuoatiohs. 

•Commercial Guido to tho Economic Eotest PtpduclB of India, by R. S. 

Pearson . . * • • • • • ■ • .040 

•Projeot No. I. — ^Meohanicol, Pliysioal aqdEtniotural Properties of Wood 

grown in India, by Jj. N. Seaman [aepnnied) . 2 0 0 

• „ No, II.— Tests of In^’an Timbers in Strnotnral Sizes, by L. N, 

Seaman . . 0 8 0 

• „ No. IV,— Mcohanieol Strength, Scosoning Properties, Treatment 

of, and Key to certain Indian Sleeper Woods, by 

R. S. Pearson, L. N. Seaman, C. V. Sweet, J. H. 

Watr and H, P. Brown 0 9 0 

• „ No. V,— Testing of Raw Materials (Popor-Pnlp Section), by W. 

Raitt 0 5 *0 

• .. No, vn.— Kiln Seasoning of Indian Timbers, by S. Fitzgerald and 

S. N. Kapur 14 0 

• No. Vni.— Testing of Indian Woods for Voneor and Plywood, in* ‘ 

oluding Tests on .Glues, by W. Naglo , . .220 

The Common, Commercial Tin^bors of India Olid Gieir (Uses, by H. Trotter . 112 O' 

Rules foriho Grading of Teak Squares, ,by R. N« Seaman and V. D. Liraayo. 0 6 0 
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TOTLIZATION SEBIES—condd. 

llKiniAXS. 

PJUOE 
(oxclusivo 
of packing, 
postage, 
etc.). 
Its. A. F. 


flndinn Forest Utilization, by R. S. Troup. (Second Edition) . 
^lanual on tlio Air Seasoning of Indian Timbera, by S. K. Kapnr 
*An Elementary Manual on Indian Wood Tcclinolopy, by U. I*. Erotm 

LECTiniE XOTES. 

Special Lecture Kotes for Indian Forest Students s — 
tMinor Foicst Products of India, by H. Trotter .... 

jPrcservation of Timber, by J. H. Warr 

fl’itlp and Paper Making, by W. llsitt ...... 

? Timber Strengths and Timber Testing, by L. N. Seaman 
Timber Seasoning, by S. Fitzgerald and S. N. Kapur 
ISanmiU, Wood R'orksliop and Tool Boom Management, by W. Knglo 


. 2 12 0 

. 2 0 0 

. <10 0 


Xotfor 
^ sahto 
public. 


(POBUCATIOSS — PitinTED OCTHIDK IkDIA). 

■fCommercial Timbers of India, by It. S. Pearson and H. P. Broivn, 2 Vols., 

for forest oflioers 47 00 

j-Commcrcial Timbers of Indin. by R. S. Peorson and H. P. Brown, 2 Vols., 

for public sale 07 0 0 


CHEMICAL SERIES. 


B0i:.Erru,e. 

1. Koto on Caloiiinetrio Tests of some Indian Wood'", by Puran Singb . 0 2 0 

•0. Memorandum on the Oil Value of S<uidnlWood, by Puron Sing h .020 
♦7. Koto on the Cbemistty and Trade I'orniH of Lac, by tbe same nutlior . 0 3 0 

*9. Koto on Rosin- Value of I’odophylhm emoHi and the bc->t pea»on for col- 
lecting It, by Puron Singh 0 13 

"21. Koto on Turpentines of Pinna hhaei/a, Pinut merhifii and Pinna txctltc, 

by Pnrnn Singh 020 

♦31. Note on Indian Sumach {Bhus colimt», Linn.), by Pnrnn Singh , .020 

•32. Koto on the Burma Myrobnlnns or “ Pango fruits " ns a TaTming Mntc- 

rinl, by Puron Singh ,...010 

♦70. Calorifio Values of some Indian Woo(b, by S. Krishna and S. Rama- 

swnmi . ... 0 12 0 


Forest REconnb (Onn SiaiiE.s). 

♦Vol. Ill, Port IV.— Kote on the Preporation of Tannin Estract nith 

special reference to those prepared from the 
liark of Mangrot o {JlhKOpltvm mvcronala,) 
by Puron Sinch . . . ..070 

♦Vol. VIII, Part V. — ^Kote on the Essential Oil from the leaves of Abica 

pindroio, Spach, by J. L. Simonsen . .020 

♦Vol. IX, Part UL — Oils and Fats from the Seeds of Indian Forest 

Trees, Parts I— V, by M. GopalRau and J. L. 

Simonsen . .030 

♦ ,, Part IV. — Tlie Constituents of some Indian Essential Oils, 

Parts I — b%' ,T. L. 8imoD‘'en and M. 
GopnlRau\ .* 0 6 0 

* „ Part VI.— The Constituents' of aomo Indian Essential Oils, 

Part Vllf,— Tho Essential Oil from tho gum- 
' olco-rcsin ot‘ JJomdlia'aarratd (Bosh.), by 

_,t , J, L. Simonsen . , . . .0 30 
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CHEMICAL SERIES— confdl. 

PoBrsT B^boobd (Odd Sebibs) — eoMi . 


Pbiob 


(osclnstTO 
of packing, 
postage, 
etc.). 

Rs. A. P. 


*\'oi, IX, Part VIII. — The ConsUtnents of some Indian Essential Oils, 

Parts IX and X, by J. T,. Simonson . . 0 4 C 

’'Vol. X, I’nrt I. — ^Tlio Constituents of somo Indian Essential Oils, 

Part XI. — I’he Essential Oil from the loaves 
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by C. F. C. Bpeson 
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of ^latoriune, l»y E, Plcuticux. Part XII. — 
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part XIII. — ^Immatnro Stages of Indian 
Colcoptera (7), hy J. C. M. Gardner, Part 
XlV. — ^Threo New Species of Lycidoo, by R. 

Klfine 

Immature Stages of Indian Ck>leoptcra (8), by 
J. 6. M. Ga^d^er ‘ ‘ . 

•Immature Stages of Indian Colcoptera (9), by 
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•New Species of Jbrocenirus Jlulsant from India, 

hy W. S. Fisher ' 

-Immature Stages of Indion Colcoptera (10) 
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-Immaiuio Stam of Indian Colcoptera (11), 
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■I<!ntomoIogical Inrcstigationa on the Spike Disossp 
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of Sandpl (8) Corabitlao, by H, E, Andre wes. 
-Enfopdloglcdl Investigations on tbo Spiko Disenso 
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•Entomological InvesiigatianB on tho Spiko Disenso 
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-Immaturo Stages of Padian Coleoptero (13) (Bos- 
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-Entomological Investigations on the Spike Oiscaso 
of Sandal. — The Lifo-history and Morphology 
of Eurybrachys tomentosa Pabr. (12) Enlgo- 
ridac (Homopt.), by M. C. Chatterjeo . 

-Kew Thysanoptera from India, by Dudley 

Monlton 

-Entomological Investigations on the Spiko Disease 
of Sandal (13) Mcmbnicidae and Ccrcopidnc 
(Homopt.), by N. C. Chatterjeo and M. 
Hose ....... 

-Entomological Investigations on the Spiko Discaso 
of Sandal (14) Jassidae (Homopt.), by H. S. 
Pmthi ....... 

-Entomological Investigations on the Spike Disease 
of Sandal (15) Cicindelidao (Col.) and Supple- 
mentary Data on Xeuroptcra and Elateridao 
(Col.), by K. C. Chatterjeo .... 

■Entomological Divcstigations on the Spiko Discaso 
of Sandal (16) Cocomellidao (Col.) by B. 

Korsohofsky 

■Entomological Investigations on the Spike Disease 
of Sandal (17) Coccinollidao (Col.), Supplo- 
montaiy Data, by X. C. Chatterjee and M. 
Bose ....... 

■Entomological Investigations on the Spike Disease 
of Sandal (18) Pulgoridao (Homopt.), , by 
X. C. Chatterjeo and M. Bose . . ■ • 

■Entomological Investigations on the Spiko Disease 
of Sandal (19) — on tho Life-history and Mor- 
phology of Petalofcpkala nigrilinca Walk- 
(Jassidae, Homopt.), by X. C. Chatterjee 
■Entomological Investigations on tho Spiko Disease 
of Sandal (20) Studies on Insect Transmission, 
by 0. Dover and M. Appanna 
—Immature Stages of Incuan Coleoptero (14) — 
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-On tho Biology of tho Mantidao (Orthopt.), by 
R. X. Matiiur . . . , . _ • 

-Entomological Investigations on the Spiko Disease 
of Sandal (21) Thysanoptera, by T. V- Bama- 
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-Entomological Livcsti^tions on tho Spiko Disease 
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-Entomological Invest^ations on tho Spike Disease 
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-Methods of Testing the Sascoptibility of Timbem 
to Termite Attack, by C. Dover "and R. X. 
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(Scolytidac); by J. 0. M. Gardner 
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’ .. N. C. Chatterjeo ... ... 
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• „ No. 7.— Iranialuro .Singes of Indian Colcoptcm (18) (Brenthidau), by 
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* „ No. 13.— Entomological Investigations on tho Spiko Discaao of .S'nndnl 
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neratloh. , 

■ • 1 

■ 

' 4,424 

/■, • 

7,122 

* 

/ 

7 

.3,720 

1 

■ ' ' 
i * 

; 2,611 
vi 

f 

tj62,fl61' 

•- * 
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APPENDIX Vf—cma. 
Aottuai. Poem No. 24 — cmid , 
Eoeest Eeseaech Institute — conti. 


Summary of Revenue and Ex/penAiture during 1935-36 — oontd. 


Badgot Heads. 

Direction. 

Silvicul- 

ture 

Botany 

Branoh. 

Ento- 

mology 

Eco- 

nomfo 

Chemis- 

try 

XOIAL. 


Branch. 

Branch. 

Branch. 

Branch. 

1 

2 

3 

1 

6 

n 

m 

8 


Bs. 

Bs. 

Bs. 

lU. 

Bs. 

Bs. 

Bs. 

BSFESDlltniE — eontd. 








B. — ^Bstabllshmcnts — 








I.— Bay of ofllccTs — 








Non-voted— 








(A) Snpciioi olUccTS 

15,039 

14,120 

•• 

20,800 

17,037 

•• 

74,016 

Voted— 








Superior olDccts . 

40 

14,645 

33,038 

13,120 

94,884 

21,654 

1,77,095 

H— Boy of EstaWlsh- 
ment. 

43,873 

21,170 

9,225 

22,036 

07,540 

6,147 

1,03,900 

nr, — ^Allowances — 








<i) House rent and 





/ 



other allowances — 








Voted . 

623 

• • 

* » 

.. 

•• 

" 

523 

Tiavelllng allowances — 








(d) Superior ofllcots — 








Hon-voted 

. • 

2,198 

♦ • 

2,001 

674 

• • 

4,773 

Voted . 

■ 







(e) Subordinate rorc’t 








and-depot cstabMi- 

■ 1,274 

3,615 

2,338 

2,302 

2,074 

132 

12,635 

(/) Ofilce ' Establish' 

' 


• 

,f ■ 

1 



nedts, ' 





' 




« 





, 


A ' 

* 







,iy 'Contingencies — 




i j ' 



V 

^(ol St^on^ . . 

(1) Catrt^o of iccotds 
, ' -hudfepts. ,''Y 

‘ '’''-liw 
•%> 

801 

3,771*. 

. 18 

i 

• 741 

1 

. 303 

. 42 

•• 

961 

3,118 

* ■* *1 * *«l 

, (e) Bents, rates and' 
taxes. 

1 • / 

(d) Bay of menials . 

T« as ^ 

, 0,^3 

** ■ 

' 107 

* • 

* * ** 

* •• 

r 

241 

r 

f * 4 

-;sf234 

J 

\ 4 

a ^ / 

• y 

0,785^ 

i 

j. . 

(el Ofllbliil 'postage . 

.1,291 


^200 

, *■' 203* 

640 


2,613 

' ' (/J Sundries . ‘ , 

■••rrrr— T — 



920 

1,7§0 

'B789 

•678 

17,457- 
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APPENDIX Vf—concU. 
Annual Eorm No. 2 ^ r — cmM . 

POKEST EeSEABOH INSTITUTE— COJlcW. 


Sumnna/nj of Revenue Expenditure during 1935-36 — ooncld. 


Budget Hcnda. 

Direction. 

Pllvlcut- 

turo 

Brancli. 

Botany 

Branrh. 

ento- 

mology 

Brancli. 

1 

Kco- 

nomie 

Branch. 

Chemis- 

try 

Braueli. 

Totah. 

1 

2 

Hi 

B 

6 


B 

8 

EXPESBiTtniE— eo«eW. 

B.“I?tabM?htn(inti— cenfd. 

IV. — Contingencies — 

COVlli. 

(e) Clothlne nnd iml- 
form. 

Rs. 

Rs, 

Rs. 

Rs. 

Rs. j 

1 

1 

Rs. 

Rs. 

328 

00 

66 

SO 

Sll 

25 

870 

(b) Telephone . 

DOT 

315 

378 

200 

3,570 

140 

3,438 

T.— Cost of passngo 
RTOUted under huperlor 
Cb 11 Servlco Rules 
1024 (jfon-voted). 


1,018 


1,200 

ODD 


3,238 

. 

Totnl B.— BitnlilWmionts 

82,140 

60,700 

47,071 

70»1C5 

2,10,101 

27,501 

5,00,018 

OlUKD TOrATi OP Alt rx- 
PKNWTimC TJXTOU 8-^ 
rOEESTS. 1 

j 

83,221 

05,181 1 

54,103 

73,801 

2.52,085 

30,102 

6M670 

Mnjor Head 8-A. — Shnro of 
Capital charges financed 
from ordinary nn enuc. 

■ 

H 

H 

D 

416 

■ 

445 

Surplus or drllrlt . . j 

•~82,li21 

—03,015 

! —54,12.3 

1 

j —73,885 

jQHQQI 

1 —30,102 

—6,65,082 


Koru.— Tile llRiirc^ Riven In till? ntutoraent lw\ e been nrepnied In tlio I’lC'Ident’e oflUe rind nrc bitocd on 
tbc Sumninrv ol lievenuo and j:xiiendllnr« for Jfareli 1030 rccciied from the AceomiUiit Ormerhl, Contml 
Ilevcnncs. TIicV do jtov Inelude (crtflin iidJn«lniont? minlo In 2Jjirclt llnal ncrount? by tlie Aeeduntnnt 
tlencrrd. Central ItoTcniio. on nceonnt of Icnvo ailory, eveliniipp neconote with other Oomnincnlaand 
cxpcndlturo Incurred tbiouRli UIrIi ConynlMloner on ndieelinneovs Itcint, 

CANNING,, 

* * 

.. ^ lOJiciating Fre^dbii^ \ 
iEfifcit Scsc^cji. ImliUtte College,,. 


, 3lGrt?0— so— llI.2-4g«-22-q-3(i— 37P. 

































